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Storm Water Management Plan
For Priority Projects
(Major SWMP)

The Major Stormwater Management Plan (Major SWMP) must be completed in its entirety and
accompany applications to the County for a permit or approval associated with certain types of
development projects. To determine whether your project is required to submit a Major or Minor
SWMP, please reference the County’s Stormwater Intake Form for Development Projects.

Project Name: Beaver Creek Subdivision
Permit Number (Land Development Projects): TM 5243
Log No. 01-02-003
Work Authorization Number {CIP only):
Applicant: Steven and Dawn Vande Vegte
Applicant’s Address: 495 Beavercreek Lane
Fallbrook, California 92028
Plan Prepare By (Leave blank if same as Geosphere Consultants, Inc
applicant): 1150 Hamilton Lane, Escondido, CA
92029
Date: January 31, 2006
Revision Date (If applicable): August 13, 2008

The County of San Diego Watershed Protection, Storm Water Management, and Discharge
Control Ordinance (WPO) (Ordinance No. 9424) requires all applications for a permit or
approval associated with a Land Disturbance Activity must be accompanied by a Storm Water
Management Plan (SWMP) (section 67.804.1). The purpose of the SWMP is to describe how the
project will minimize the short and long-term impacts on receiving water quality. Projects that
meet the criteria for a priority project are required to prepare a Major SWMP,

Since the SWMP is a living document, revisions may be necessary during various stages of
approval by the County. Please provide the approval information requested below.

Does the SWMP | If YES, Provide
Project Review Stage need revisions? | Revision Date
YES NO

Instructions for a Major SWMP can be downloaded at
http://www.co,sandiego.ca.us/dpw/stormwater/susmp htmi.

Completion of the following checklist and attachments will fulfill the requirements of a Major
SWMP for the project listed above.




PROJECT DESCRIPTION

Please provide a brief description of the project in the following box. Please include:

Project Location

Project Description

Physical Features (Topography)

Surrounding Land Use

Proposed Project Land Use

Location of dry weather flows (year-round flows in streams, or creeks) within project limits,
if applicable.

The proposed project is a tentative map (TM) of eight lots located on 13.24 acres of
land located at the end of Beaver Creek Lane in the unincorporated Community of
Falibrook, County of San Diego, California. This project is just east of the town center of
Fallbrook in the rolling hills that surround the area.

The proposed project is defined as Tentative Map (TM) No. 5243; it is the subdivision of
13.24 acres of land into eight lots ranging from 1.17 to 2.61 acres. This project proposes
to develop these lots as single-family residences with an average building size of 2500

square feet.

The topography of the central and eastern area of the project site slope from north to
south, with a ridge running north to south through the central part project site so that
water flows to the south west, south east and south off of the project site. The westemn
part of the site flows from northwest to the southeast.

The surrounding land use is primarily residential with scattered orchards.

There are no dry weather flows on the project site.




PRIORITY PROJECT DETERMINATION

Please check the box that best describes the project. Does the project meet one of the following
criteria?

Table 1
PRIORITY DEVELOPMENT PROJECT YES | NO
Redevelopment that creates or adds at least 5,000 net square feet of additional | X
impervious surface area
Residential development of more than 10 units X
Commercial developments with a land area for development of greater than |
acre

Heavy industrial development with a land area for development of greater X
than | acre

Automotive repair shop(s)

Restaurants, where the land area for development is greater than 5,000 square
feet

Hillside development, in an area with known erosive soil conditions, where X
there will be grading on any natural slope that is twenty-five percent or
greater, if the development creates 5,000 square feet or more of impervious
surface

Environmentally Sensitive Areas (ESA): All development located within or X
directly adjacent to or discharging directly to an ESA (where discharges from
the development or redevelopment will enter receiving waters within the
ESA), which either creates 2,500 square feet of impervious surface on a
proposed project site or increases the area of imperviousness of a proposed
project site to 10% or more of its naturally occurring condition. “Directly
adjacent” means situated within 200 feet of the ESA. *Discharging directly
to” means outflow from a drainage conveyance system that is composed
entirely of flows from the subject development or redevelopment site, and not
commingled with flows from adjacent lands.

>4

Parking Lots 5,000 square feet or more or with 15 parking spaces or more and X
potentially exposed to urban runoff

Streets, roads, highways, and freeways which would create a new paved X
surface that is 5,000 square feet or greater

Retail Gasoline Outlets (RGO) that meet the following criteria: (a) 5,000 X

square feet or more or (b) a projected Average Daily Traffic (ADT) of 100 or
more vehicles per day.

Limited Exclusion: Trenching and resurfacing work associated with utility projects are not
considered Priority Development Projects. Parking lots, buildings and other structures associated
with utility projects are subject to the WPO requirements if one or more of the criteria above are met.

If you answered NO to all the questions, then STOP. Please complete a Minor SWMP for your

project.
If you answered YES to any of the questions, please continue.




HYDROMODIFICATION DETERMINATION

The following questions provide a guide to collecting information relevant to hydromodification
management issues.

Table 2
QUESTIONS YES | NO | Information

1. Will the proposed project disturb 50 or X | IT'YES, continue to 2. If
more acres of land? (Including all phases of NO, go to 6.
development)

2, Would the project site discharge directly IfNO, continue to 3. If
into channels that are concrete-lined or YES, go fo 6.

significantly hardened such as with riprap,
sackcrete, etc, downstream to their outfall
into bays or the ocean?

3. Would the project site discharge directly IfNO, continue to 4. If
into underground storm drains discharging YES, go to 6.
directly to bays or the ocean?

4. Would the project site discharge directly to If NO, continue to 5. If
a channel (lined or un-lined) and the YES, go to 6.

combined impervious surfaces downstream
from the project site to discharge at the
ocean or bay are 70% or greater?

5. Project is required to manage Hydromodification

hydromodification impacts. Management Required
as described in Section

67.812 b(4) of the WPO.

6. Project is not required to manage Hydromodification

hydromodification impacts. Exempt. Keep on file.

An exemption is potentially available for projects that are required (No. 5. in Table 2 above) to
manage hydromodification impacts: The project proponent may conduct an independent
geomorphic study to determine the project’s full hydromodification impact. The study must
incorporate sediment transport modeling across the range of geomorphically-significant flows and
demonstrate to the County’s satisfaction that the project flows and sediment reductions will not
detrimentally affect the receiving water to qualify for the exemption.




STORMWATER QUALITY DETERMINATION

The following questions provide a guide to collecting information relevant to project stormwater
quality issues. Please provide the following information in a printed report accompanying this form.

Table 3
QUESTIONS COMPLETED | NA
1. | Describe the topography of the project area. X

2. | Describe the local land use within the project area and X
adjacent areas.

3. | Evaluate the presence of dry weather flow. X
4. | Determine the receiving waters that may be affected by the X
project throughout all phases of development (i.e.,
construction, maintenance and operation).

5. | For the project limits, list the 303(d) impaired receiving water
bodies and their constituents of concern.

6. | Determine if there are any High Risk Areas (which is defined X
by the presence of municipal or domestic water supply
reservoirs or groundwater percolation facilities) within the
project limits,

7. | Determine the Regional Board special requirements, X
including TMDLs, effluent limits, etc,
8. | Determine the general climate of the project area. Identify X
annual rainfall and rainfall intensity curves.
9. | If considering Treatment BMPs, determine the soil X
classification, permeability, erodibility, and depth to
groundwater.

10} Determine contaminated or hazardous soils within the project X
area,

>

1. The topography of the central and eastern area of the project site slope from north to
south, with a ridge running north to south through the central part project site so that
water flows to the south west, south east and south off of the project site. The western
part of the site flows from northwest to the southeast.

2. The project site is a TM (N0.5243) it is the subdivision of 13.24 acres into 8 lots for

single family residential development. The surrounding land use is residential with

scattered orchards small in area.

There is no dry weather flow on site.

4. The receiving waters that may be affected are the San Luis Rey River and the Pacific
Ocean.

5. The San Luis Rey River is listed on the 2006 303d for Chloride and Total Dissolved
Solids in the lower 13 miles, the Pacific Ocean shoreline in this area is listed for high
Indicator Bacteria at the mouth of the San Luis Rey River.

6. There are no know High Risk Areas within the project limits

There are no known Regional Board Special Requirements.

8. The average rainfall in Fallbrook is 16 inches. [=7.44%1.5*D"-0,645

(

=~




9. According to the Soil Survey for the San Diego Area (see references), the site contains
four basic soil types. Placentia Sandy Loam (PeC); Placentia Sandy Loam (PfC);
Fallbrook Sandy Loam (FaC); and Steep Gullied Land. The southern half of the site and
the areas adjacent to the drainage channel are primarily Placentia Sandy Loan, which
belongs to the hydrologic soil group D. Group D soils have very slow infiltration rate
when thoroughly wetted; are made up chiefly of clays that have a high shrink — swell
potential, and soils have a high permanent water table. Group D soils have a very slow
rate of water transmission. About 90 percent of the proposed building sites are located in
a Fallbrook Sandy Loam (FaC); this has a 5 to 9 percent slope and is a Group C
hydrological soil. Group C soil types are better than D but still have a very slow
infiltration rate when thoroughly wetted and generally have fine textured soils and a layer
impeding downward movement of water. A small portion of Lot 3 contains Placentia
Sandy Loam (PfC), which is also a group D soil. The Steep Gullied Land soils are located
on the eastern side of Lot 1 and 2, and the eastern side of Lots 8 and 7. These soils are
located on variable slops with severe slope erosion, and are classified as group D, as well.




TREATMENT BMPs DETERMINATION

Complete the checklist below to determine if Treatment Best Management Practices (BMPs) are
required for the project.

Table 4

No. | CRITERIA YES | NO | INFORMATION

1. | Is this an emergency project X | HYES, goto 6. If NO, continue to 2.
2. | Have TMDLs been X (IfYES, goto 5. If NO, continue to 3.

established for surface waters
within the project limit?

3. | Will the project directly X | IfYES, goto 5. If NO, continue to 4.
discharge to a 303(d) impaired
receiving water body?

4. | Is this project within the X [ IfYES, continue to 5. IfNO, go to 6.
environmentally sensitive
areas as defined on the maps
in Appendix A of the County
of San Diego Standard Urban
Storm Water Mitigation Plan

Jor Land Development and
Public Improvement Projects?

5. | Provide Treatment BMPsfor | X IfYES, goto 7.
the project.

6. | Project is not required to Document for Project Files by
provide Treatment BMPs referencing this checklist.

7. End

Now that the need for a treatment BMPs has been determined, other information is required to
complete the SWMP.




WATERSHED

Please check the watershed(s) for the project.

[_]san Juan 901 [_ISanta Margarita 902 | [X]San Luis Rey 903 | [ |Carlsbad 904
[_ISan Dieguito 905 | [_]Penasquitos 906 [ ]San Diego 907 [ ISweetwater 909
[ JOtay 910 [ JTijuana 911 [ [Whitewater 719 | [JClark 720
[JWest Salton 721 | [ JAnza Borrego 722 ‘[ Jimperial 723

Please provide the hydrologic sub-area and mumber(s)

Number Name
903.12 Bonsall HS

Please provide the beneficial uses for Inland Surface Waters and Ground Waters. Beneficial Uses can
be obtained from the Water Quality Control Plan for the San Diego Basin, which is available at the
Regional Board office or at http://www.swrcb.ca.gov/rwgch9/programs/basinplan. html.

F W W
Hydrologic Unit | M| (1 /P R R{R|BlAa|C{T!IR|SP
SURFACE WATERS B;’Sianmber U[AIN|IRIGI|IE|PIE|E|TI [R|OIL|A|W
N/ G|{D|Oo|w{s|o|lc!lcloiM|LIDIRI|N
R CI|RIH{W|1]|2iL D E
Inland Surface Waters 903.0 *
Ground Waters G03.12 o o |

* Excepted from Municipal

X Existing Beneficial Use
0 Potential Beneficial Use




POLLUTANTS OF CONCERN

Using Table 5, identify pollutants that are anticipated to be generated from the proposed priority
project categories. Pollutants associated with any hazardous material sites that have been remediated
or are not threatened by the proposed project are not considered a pollutant of concern.

Table 5. Anticipated and Potential Poliutants Generated by Land Use Type

General Pollutant Categories

PDP Heavy Organic Trash Oxygen O & Bacteria

Categories Sediments | Nutrients Metais | Compounds & Demanding Grease & Pesticides
Debris Substances Viruses

Detached X X X X X X X

Residential

Development

Attached X X X Py Py P X

Residential

Development

Commercial P Piny Py X Py X Py Pgs)

Pevelopment |

acre or greater

Heavy industry X X X X X X

findustriat

development

Automotive X Xy X X

Repair Shops

Restaurants X X X X

Hillside X X X X X X

Development

>5,000 ft2

Parking Lots Pb Py X X Py X P

Retail Gasoline X X

Outlets

Streets, Highways X Py X P

& Freeways

X = anticipated
P = potential

(1) A potential pollutant if landscaping exists on-site.
(2) A potential polutant if the project includes uncovered parking areas,
(3) A potential pollutant if land use involves food or animal waste products.

{4) Including petroleum hydrocarbons.

(5) Including solvents.

Note: If other monitoring data that is relevant to the project is available. Please include as

Attachment C.




CONSTRUCTION BMPs

Please check the construction BMPs that may be implemented during construction of the project. The
applicant will be responsible for the placement and maintenance of the BMPs incorporated into the

final project design.

(<JSilt Fence [IDesilting Basin

XFiber Rolls [<{Gravel Bag Berm

[<IStreet Sweeping and Vacuuming [_Sandbag Barrier

DJStorm Drain Inlet Protection DXIMaterial Delivery and Storage
D<IStockpile Management <ISpill Prevention and Control
D<JISolid Waste Management | D<IConcrete Waste Management
D<JStabilized Construction Entrance/Exit DX Water Conservation Practices
[_IDewatering Operations D<IPaving and Grinding Operations

XIVehicle and Equipment Maintenance

[X] Any minor slopes created incidental to construction and not subject to a major or minor grading
permit shall be protected by covering with plastic or tarp prior to a rain event, and shall have
vegetative cover reestablished within 180 days of completion of the slope and prior to final building

approval.




EXCEPTIONAL THREAT TO WATER QUALITY DETERMINATION

Complete the checklist below to determine if a proposed project will pose an “exceptional threat to
water quality,” and therefore require Advanced Treatment Best Management Practices

Table 6
No. | CRITERIA YES | NO f)N;? ORMATI
L. Is all or part of the proposed project site within 200 feet of waters named X | IfYES,
on the Clean Water Act (CWA) Section 303(d) list of Water Quality continue to 2.
Limited Segments as impaired for sedimentation and/or turbidity? Current IfNO, go to 5.
303d list may be obtained from the following site:
http://iwww swrcb.ca.gov/tmdl/docs/303dlists2006/approved/rS_06_303d_reqt
mdls.pdf
2. Will the project disturb more than 5 acres, including all phases of the If YES,
development? continue to 3.
‘ If NO, go to 5.
3. Will the project disturb slopes that are steeper than 4:1 (horizontal: IfYES,
vertical) with at least 10 feet of relief, and that drain toward the 303(d) continue to 4.
listed receiving water for sedimentation and/or turbidity? IfNO, goto 5.
4. Will the project disturb soils with a predominance of USDA-NRCS If YES,
Erosion factors kr greater than or equal to 0.4? continue to 6.
If NO, go to 5.
5. Project is not required to use Advanced Treatment BMPs. X Document for
Project Files
by referencing
this checklist.
6. Project poses an “exceptional threat to water quality” and is required to X | Advanced
use Advanced Treatment BMPs. Treatment
BMPs must be
consistent
with WPO
section
67.811(b)(20)
D)
performance
criteria

Exemption potentially available for projects that require advanced treatment:
Project proponent may perform a Revised Universal Soil Loss Equation, Version 2 (RUSLE 2),
Modified Universal Soil Loss Equation (MUSLE), or similar analysis that shows to the County
official’s satisfaction that advanced treatment is not required

Now that the need for treatment BMPs has been determined, other information is needed to complete
the SWMP.




SITE DESIGN

To minimize stormwater impacts, site design measures must be addressed. The following checklist
provides options for avoiding or reducing potential impacts during project planning, If YES is
checked, it is assumed that the measure was used for this project.

Table 7
OPTIONS YES | NO | NA
1. Has the project been located and road improvements aligned to X

avoid or minimize impacts to receiving waters or to increase
the preservation of critical (or problematic) areas such as
floodplains, steep slopes, wetlands, and areas with erosive or
unstable soil conditions?

2. Is the project designed to minimize impervious footprint?
Is the project conserving natural areas where feasible?

4. Where landscape is proposed, are rooftops, impervious
sidewalks, walkways, trails and patios be drained into adjacent
landscaping?

5. For roadway projects, are structures and bridges be designed or X
located to reduce work in live streams and minimize
construction impacts?

6. Can any of the following methods be utilized to minimize
erosion from slopes:

6.a. | Disturbing existing slopes only when necessary?
6.b. | Minimize cut and fill areas to reduce slope lengths?
6.c. | Incorporating retaining walls to reduce steepness of
slopes or to shorten slopes?

6.d. | Providing benches or terraces on high cut and fil slopes | X
to reduce concentration of flows?

(9]

ekt

P A

6.e. | Rounding and shaping slopes to reduce concentrated X
flow?
6.f. | Collecting concentrated flows in stabilized drains and X

channels?




LOW IMPACT DEVELOPMENT (LID)

Each numbered item below is a LID requirement of the WPO. Please check the box(s)} under each
number that best describes the Low Impact Development BMP(s) selected for this project.

Table 8
1. Conserve natural Areas, Soils, and Vegetation-County LID Handbook 2.2.1

[_] Preserve well draining soils (Type A or B)

<] Preserve Significant Trees
[_] Other. Description;

[_] 1. Not feasible. State Reason:

2. Minimize Disturbance to Natural Drainages-County LID Handbook 2.2.2

X Set-back development envelope from drainages
Restrict heavy construction equipment access to planned green/open space areas

[_| Other. Description:

{_] 2. Not feasible. State Reason:

3. Minimize and Disconnect Impervious Surfaces (see 5) -County LID Handbook 2.2.3
Clustered Lot Design
X(] tems checked in 57
(] Other. Description:

[ 13. Not feasible. State Reason:

4. Minimize Soil Compaction-County LID Handbook 2.2.4
Restrict heavy construction equipment access to planned green/open space areas

[ Re-till soils compacted by construction vehicles/equipment

(] Collect & re-use upper soil layers of development site containing organic materials

[_] Other. Description:

[_] 4. Not feasible. State Reason:




5. Drain Runoff from Impervious Surfaces to Pervious Areas-County LID Handbook 2.2.5

<] LID Street & Road Design

X[_] Curb-cuts to landscaping, in clu-de -sac

Rural Swales

[_] Concave Median

(] Cul-de-sac Landscaping Design

L] Other. Description:

LID Parking Lot Design

[} Permeable Pavements

[ Curb-cuts to landscaping

[ ] Other. Description:

LID Driveway, Sidewalk, Bike-path Design

<] Permeable Pavements

(L] Pitch pavements toward landscaping

[_] Other. Description:

L.ID Building Design

[ Cisterns & Rain Barrels

<] Downspout to swale

(] Vegetated Roofs

[_] Other. Description:

LID Landscaping Design

{1 Soil Amendments

[_| Reuse of Native Soils

(] Smart Irrigation Systems

] Street Trees

Other. Description: Stormwater will be directed into grassy swales and vegetated arcas.

] 5. Not feasible. State Reason:




CHANNELS & DRAINAGES

Complete the following checklist to determine if the project includes work in channels,

Table

9

No.

CRITERIA

COMMENTS

1.

Will the project include work in channels?

KYES goto 2 If
NO go to 13.

Will the project increase velocity or volume
of downstream flow?

If YES go to 6.

Will the project discharge to unlined
channels?

If YES go to. 6.

Will the project increase potential sediment
load of downstream flow?

IfYES goto 6.

Will the project encroach, cross, realign, or
cause other hydraulic changes to a stream
that may affect downstream channel
stability?

IfYES go to 8.

Review channel lining materials and design
for stream bank erosion.

Continue to 7.

Consider channel erosion control measures
within the project limits as well as
downstream. Consider scour velocity.

Continue to 8.

Include, where appropriate, energy
dissipation devices at culverts.

Continue to 9.

Ensure all transitions between culvert
outlets/headwalls/wingwalls and channels
are smooth to reduce turbulence and scour.

Continue to 10.

10.

Include, if appropriate, detention facilities to
reduce peak discharges.

11.

“Hardening* natural downstream areas to
prevent erosion is not an acceptable
technique for protecting channel slopes,
unless pre-development conditions are
determined to be so erosive that hardening
would be required even in the absence of the
proposed development.

Continue to 12.

12.

Provide other design principles that are
comparable and equally effective.

Continue to 13.

13.

End




SOURCE CONTROL

Please complete the following checklist for Source Control BMPs. If the BMP is not applicable
for this project, then check N/A only at the main category.

Table 10
BMP YES ' NO | NA
1. | Provide Storm Drain System Stenciling and Signage

l.a. 1 All storm drain inlets and catch basins within the project area X

shall have a stencil or tile placed with prohibitive language
(such as: “NO DUMPING - DRAINS TO "} and/or
graphical icons to discourage illegal dumping.

Lb. | Signs and prohibitive language and/or graphical icons, which X
prohibit illegal dumping, must be posted at public access points
along channels and creeks within the project area.

2. | Design Outdoors Material Storage Areas to Reduce Pollution
Introduction

2.a. | This is a detached single-family residential project. Therefore, X
personal storage areas are exempt from this requirement.

2.b. | Hazardous materials with the potential to contaminate urban
runoff shall either be: (1) placed in an enclosure such as, but not
limited to, a cabinet, shed, or similar structure that prevents
contact with runoff or spillage to the storm water conveyance
system; or (2) protected by secondary containment structures
such as berms, dikes, or curbs.

2.c. | The storage area shall be paved and sufficiently impervious to
contain leaks and spills.

2d. | The storage area shall have a roof or awning to minimize direct
precipitation within the secondary containment area.

3. | Design Trash Storage Areas to Reduce Pollution Introduction X
3.a. | Paved with an impervious surface, designed not to aliow run-on
from adjoining areas, screened or walled to prevent off-site
fransport of trash; or,

3.b. | Provide attached lids on all trash containers that exclude rain, or
roof or awning to minimize direct precipitation.

4. | Use Efficient Irrigation Systems & Landscape Design

The following methods to reduce excessive irrigation runoff shall be
considered, and incorporated and implemented where determined
applicable and feasible.

4.a. | Employing rain shutoff devices to prevent irrigation after X
precipitation.

4.b. | Designing irrigation systems to each landscape area’s specific X
water requirements,

4.c. | Using flow reducers or shutoff valves triggered by a pressure X
drop to control water loss in the event of broken sprinkler heads
or lines.

4.d. | Employing other comparable, equally effective, methods to X

reduce irrigation water runoff.




BMP YES NO N/A
5. | Private Roads '
The design of private roadway drainage shall use at least one of the
following
5.a. | Rural swale system: street sheet flows to vegetated swale or X
gravel shoulder, curbs at street corners, culverts under
driveways and street crossings.
3.b. | Urban curb/swale system: street slopes to curb, periodic swale X
inlets drain to vegetated swale/biofilter.
5.c. | Dual drainage system: First flush captured in street catch basins | X
and discharged to adjacent vegetated swale or gravel shoulder,
high flows connect directly to storm water conveyance system.
5.d. | Other methods that are comparable and equally effective within | X
the project.
6. | Residential Driveways & Guest Parking
The design of driveways and private residential parking areas shall use
one at least of the following features.
6.a. | Design driveways with shared access, flared (single lane at X
street) or wheelstrips (paving only under tires); or, drain into
landscaping prior to discharging to the storm water conveyance
system.
6.b. | Uncovered temporary or guest parking on private residential lots | X
may be: paved with a permeable surface; or, designed to drain
into landscaping prior to discharging to the storm water
conveyance system.
6.c. | Other features which are comparable and equally effective. X
7. | Dock Areas X
Loading/unloading dock areas shall include the following.
7.a. | Cover loading dock areas, or design drainage to preclude urban
run-on and runoff.
7.b. | Direct connections to storm drains from depressed loading
docks (truck wells) are prohibited.
7.c. | Other features which are comparable and equally effective.
8. | Maintenance Bays X
Maintenance bays shall include the following.
8.a. | Repair/maintenance bays shall be indoors; or, designed to
preclude urban run-on and runoff,
8.b. | Design a repair/maintenance bay drainage system to capture all
wash water, leaks and spills. Connect drains to a sump for
collection and disposal. Direct connection of the
repair/maintenance bays to the storm drain system is prohibited.
If required by local jurisdiction, obtain an Industrial Waste
Discharge Permit.
8.c. | Other features which are comparable and equally effective.
9. | Vehicle Wash Areas X
Priority projects that include areas for washing/steam cleaning of
vehicles shali use the following.
9.a. | Self-contained; or covered with a roof or overhang.
9.b. | Equipped with a clarifier or other pretreatment facility.

I

9.c. | Properly connected to a sanitary sewer,




{ 2.d. ] Other features which are comparable and equally effective.

BMP YES | NO N/A
0. Outdoor Processing Areas X
Outdoor process equipment operations, such as rock grinding or
crushing, painting or coating, grinding or sanding, degreasing or parts
cleaning, waste piles, and wastewater and solid waste treatment and
disposal, and other operations determined to be a potential threat to
water quality by the County shall adhere to the following requirements.
10.a. | Cover or enclose areas that would be the most significant source
of poltutants; or, slope the area toward a dead-end sump; or,
discharge to the sanitary sewer system following appropriate
treatment in accordance with conditions established by the
applicable sewer agency.
10.b. | Grade or berm area to prevent run-on from surrounding areas.
10.c. | Installation of storm drains in areas of equipment repair is
prohibited.
10.d. | Other features which are comparable or equally effective.
Il Equipment Wash Areas X
Outdoor equipment/accessory washing and steam cleaning activities
shall be.
11.a. | Be self-contained; or covered with a roof or overhang.
11.b. | Be equipped with a clarifier, grease trap or other pretreatment
facility, as appropriate
11.c. | Be properly connected to a sanitary sewer.
11.d. | Other features which are comparable or equally effective.
12. Parking Areas X
The following design concepts shall be considered, and incorporated
and implemented where determined applicable and feasible by the
County.
12.a. | Where landscaping is proposed in parking areas, incorporate
landscape areas into the drainage design.
12.b. | Overflow parking (parking stalls provided in excess of the
County’s minimum parking requirements) may be constructed
with permeable paving,
12.c. | Other design concepts that are comparable and equally effective.
13. Fueling Area X

Non-retail fuel dispensing areas shall contain the following.

13.a.

Overhanging roof structure or canopy. The cover’s minimum
dimensions must be equal to or greater than the area within the
grade break. The cover must not drain onto the fuel dispensing
area and the downspouts must be routed to prevent drainage
across the fueling area. The fucling area shall drain to the
project’s treatment control BMP(s) prior to discharging to the
storm water conveyance system:.

13.b.

Paved with Portland cement concrete (or equivalent smooth
impervious surface). The use of asphalt concrete shall be
prohibited.

3¢

Have an appropriate slope to prevent ponding, and must be
separated from the rest of the site by a grade break that prevents
| run-on of urban runoff.




BMP YES NO | N/A
13.d. | At a minimum, the concrete fuel dispensing area must extend
6.5 feet (2.0 meters) from the corner of each fuel dispenser, or
the length at which the hose and nozzle assembly may be
operated plus 1 foot (0.3 meter), whichever is less.

Please list other project specific Source Control BMPs in the following box. Write N/A if there are
none,

All storm drain inlets and catch basins within the project area will be marked to
discourage illegal dumping with signs containing prohibitive language. A tile or
plaque will be installed stating “NO DUMPING — | LIVE IN THE SAN LUIS REY
WATERSHED.”

Storm water will be directed to grass swales and dissipated as follows:

- Water from the northern portion of the property, Lot 1 and the eastern portion of
Lot 2, will flow in a southeasterly direction to Lot 3 and will be directed to the

AC Spillway and Rip Rap on the eastern portion of Lot 3. This water will be
directed into the existing open space easement. _

- Water from Lots 4 and 5 will be directed into grassy swales on the south and
east side of the proposed houses. Water from Lot 4 will enter an AC Spillway
with Rip Rap and continue to flow to the existing open space easement. Water
from Lot 5 will flow south through the grassy swales to the existing open space
area where it will enter the existing 2-54" RCP Culverts, cross Fallbrook
Street into existing Rip Rap per TM 5168.

- Water from western portion of Lot 2 will flow west to the proposed 24” CSP
Culvert to an AC Spiflway and Rip Rap which will flow into an existing open
easement.

- Water from Lot 8 will flow in an easterly direction though a grassy swale and
into Rip Rap and continue east to the proposed 24" CSP Culvert to an AC
Spillway and Rip Rap which will flow into an existing open easement.

- Water from Lot 7 will flow south through grassy swales and continue east along
the southern property boundary to another grassy swale along Fallbrook Street
and into the proposed 24"RCP Culvert, along the central southern portion of
the property, and into a Rip Rap outlet which flows to an open space
easement.

- Water from Lot 8 will flow through the grassy swales to the east and west of the
proposed home and into the existing open space easement. '

All cut slopes will be Hydroseeded with a native mix to reduce storm water flow

runoff and increase filtration.

An informational packet will be produced and distributed to new owners and tenants

to educate them in controiling the pollutants that could go into the drainage and

stormwater. An example of this material is presented in Appendix C.




TREATMENT CONTROL

To select a structural treatment BMP using Treatment Control BMP Selection Matrix (Table 11),
each priority project shall compare the list of pollutants for which the downstream receiving waters
are impaired (if any), with the pollutants anticipated to be generated by the project (as identified in
Table 5). Any pollutants identified by Table 5, which are also causing a Clean Water Act section
303(d) impairment of the receiving waters of the project, shall be considered primary pollutants of
concern. Priority projects that are anticipated to generate a primary pollutant of concern shall select a
single or combination of stormwater BMPs from Table 11, which maximizes pollutant removal for
the particular primary pollutant(s) of concern.

Priority development projects that are ot anticipated to generate a pollutant for which the receiving
water is CWA 303(d) impaired shall select a single or combination of stormwater BMPs from Table
11, which are effective for pollutant removal of the identified secondary pollutants of concern,

consistent with the “maximum extent practicable” standard.

Table 11. Treatment Control BMP Selection Matrix

Poflutants of
Concern

Bioretention
Facilities
(LID)*

Settling
Basins (Dry
Ponds)

Wet Ponds
and
Wetlands

Infiliration
Facilities or
Practices
(LID)*

Media
Filters

High-rate
biofilters

High-rate
media
filters

Trash Racks
& Hydro -
dynamic
Devices

Coarse
Sediment and
Trash

High

High

High

High

High

High

High

High

Pollutants
that tend to
associate with
fine particles
during
treatment

High

High

High

High

High

Medium

Medium

Low

Pollutants
that tend to be
disselved
following
treatment

Medium

Low

Medium

High

Low

Low

Low

Low

*Additional information is available in the County of San Diego LID Handbook.




NOTES ON POLLUTANTS OF CONCERN:

In Table 12, Pollutants of Concern are grouped as gross pollutants, pollutants that tend to associate

with fine particles, and pollutants that remain dissolved.

Table 12
Pollutant Coarse Sediment and Pollutants that tend to Pollutants that tend to be
Trash associate with fine disselved following
particles during treatment
treatment

Sediment X X

Nutrients X X

Heavy Metals X

Organic Compounds X

Trash & Debris X

Oxygen Demanding X
. Bacteria X

Oil & Grease X

Pesticides X

A Treatment BMP must address runoff from developed areas. Please provide the post-construction
water quality values for the project. Label outfalls on the BMP map. The Water Quality peak rate of
discharge flow (Qwq) and the Water Quality storage volume (Vwo) is dependent on the type of

treatment BMP selected for the project,

Tributary Area W Vw

Outfall (acres) ' gfs;) (ft”s)Q
A 217 54 n‘a
B 172 44.5 n/a

C 20 7.2 3.06

* Note: There are no BMPs that affect velocity in Area A or B. Velocity was calculated for Area C with the

following calculation for grassy lined trapezoidal channel:

V=

0.59 = Constant
@ = Discharge in cfs

Q
4[(0.59)(Q"7)(0.035™)(0.0157" )"

0.035 = Manning's number

0.0157 = Slope




TREATMENT CONTROL
Please check the box(s) that best describes the Treatment BMP(s) selected for this project.

Biofilters
Bioretention swale
[ ] Vegetated filter strip
[] Stormwater Planter Box (open-bottomed)
[_] Stormwater Flow-Through Planter (scaled bottom)
_Dw Bioretention Area
[[] Vegetated Roofs/Modules/Walls
Detention Basins
[_] Extended/dry detention basin with grass/vegetated
lining
[[] Extended/dry detention basin with impervious lining
Infiltration Basins
[} Infiltration basin
[ Infiltration trench
[ ] Dry well
"E Permeable Paving
["] Gravel
_@ Permeable asphalt
<] Pervious concrete
[_] Unit pavers, ungrouted, set on sand or gravel
[ ] Subsurface reservoir bed
Wet Ponds or Wetlands
[_] Wet pond/basin (permanent pool)
[} Constructed wetland
Filtration
) Media filtration
| (] Sand filtration
' Hydrodynamic Separator Systems
I Swirl Concentrator
[ ] Cyclone Separator
Trash Racks and Screens

'Include Treatment. Datasheet as Attachment E. The datasheet should COMPLETED | NO
include the following:

1. Description of how treatment BMP was designed. Provide a X
description for each type of treatment BMP.

2. Engineering calculations for the BMP(s) X




Please describe why the selected treatment BMP(s) was selected for this project. For projects
utilizing a low performing BMP, please provide a detailed explanation.

The proposed project will have access through an existing private street,
Beavercreek Lane. The private street will be extended with porous asphalt to allow
access fo Lots 3, 4, and 5 and will terminate into the proposed extension of
Falibrook Street. A 40-foot private porous asphalt driveway that will run along the
boundary line will provide access to Lots 7 and 8. This access road will bisect
drainage area C. A 24-inch CSP culvert with rip-rap at the outlet is proposed to be
installed in the driveway near the center of the drainage area. The project is
proposing to provide a grassy swale running 100 feet in both directions from the
entrance of the culvert. This will be done to direct water, reduce flow rates, and
allow more surface area for pollutant filtration and for sediment and poflutant
removal before the stormwater reaches the culvert,

A 30-inch CSP culvert with rip-rap at the outlet is proposed for installation where
Drainage Area C crosses the proposed Fallbrook Street. It has been estimated in
the hydrology report that the increase in post-construction peak runoff flow rate
verses the pre-construction levels is 3.35 percent (appendix C). At the southern end
of Basin C the pre-construction peak flow velocity for Q-100 is estimated at 4.16
FPS. The post-construction peak flow velocity for Q-100 is estimated at 4.21 FPS,
This is an increase in the peak flow rate of 1.2 percent. The existing and future flow
velocities are quite slow and scouring and/or erosion should not be significant.
Water from Lots 1, 2, 6, 7 and 8, along with peak flows from Fallbrook Street will be
directed toward the 30-inch culvert.

To assist in the reduction of flow velocity and to provide a pollutant filtration and de-
silting area for flows coming from drainage C and from Fallbrook Street, a grassy
swale will be located along the northern edge of Fallbrook Street and will extend
from the cuivert entrance for a distance of 100 feet northwest. It is proposed to
divert the flows from the northwest section of Falibrook Street to the upper end of
the swale. Flows along the south side of Fallbrook Street will be diverted to a similar
structure along the southern side of the roadway and will drain into the rip-rap area.

All lot pads will be designed to hold as much water on site as possible by the use of
grassy swales that hold water yet allow for filtration pollutants and removal of some
silt and sediment, and still allows the water to flow unimpeded. The system will be
designed to allow flow to a spillway that contains rip-rap to reduce velocity. Water
will then sheet flow to the south and into the open space areas and then into the
southern drainages.

In conclusion:

The combination of proposed construction and post-construction BMPs will reduce,
to the maximum extent practicable, the expected pollutants and will not adversely
impact the beneficial uses or water quality of the receiving waters.




MAINTENANCE

Please check the box that best describes the maintenance mechanism(s) for this project. Guidelines
for each category are located in Chapter 5, Section 5.2 of the County SUSMP.

SELECTED
CATEGORY YES NO
First X
Second
Third
Fourth
Note:

1. Projects in Category 2 or 3 may choose to establish or be included in a Stormwater Maintenance
Assessment District for the long-term maintenance of treatment BMPs.

ATTACHMENTS

Please include the following attachments.

ATTACHMENT COMPLETED | N/A
Project Location Map

Site Map

Hydrology Report

LID and Treatment BMP Location Map

Treatment BMP Datasheets

HollwiiefloeHe =
P P |

Operation and Maintenance Program for
Treatment BMPs

Fiscal Resources

> | <

G
H | Certification Sheet

Note: Attachments A and B may be combined.




ATTACHMENT A

PROJECT LOCATION MAP
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ATTACHMENT B

SITE MAP
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ATTACHMENT C
Hydrology Report

(NOTE: PROVIDE RELEVANT WATER QUALITY MONITORING DATA IF AVAILABLE.)




DRAINAGE STUDY/HYDRAULIC
CALCULATIONS FOR
™ 5243
BEAVERCREEK LANE
FALLBROOK,CA.

OWNER: |
STEVEN J. VANDE VEGTE, ET. AL.
495 BEAVERCREEK LANE
FALLBROOK,CA. 92028

PREPARED BY:

PATRICK W. HARRISON,RCE 29241
f \ RO90 CREST ROAD

alislwoe
“PATRICK W. HARRISON,RCE 29241 .
MY CURRENT REGISTRATION EXPIRES 3-31:2003

g

PROJECT # 1O2SUB
SEPTEMBER 7,200

REVISED DECEMBER 12,2004




BYDRAULIC CALCULATIONS AND RECOMMENDATIONS:

DRAINAGE AREA "a":

LAND AREA = 217 ACRES
DELTA 'H' = 311 FEET
LENGTH = 7200 FEET/ 1.36 MILES

TIME OF CONCENTRATION = 34 MINUTES
COEFFICIENT OF RUNOFF C= (.40 (S0IL GROUP "C")
INTENSITY = 2.30 INCHES/HOUR FOR Q-100

0-100 = 200 CFS

RECOMMERDATIONS FOR DRAINAGE AREA "A":

DRAINAGE AREA "A"™ ENTERS THE NORTHERLY BOUNDARY OF TM 5243 NEAR
THE NORTHEAST CORNER OF LOT 3 AND TRAVELS SOUTHERLY NEAR THE
EASTERLY BOUNDARY OF LOTS 3,4 AND 5. IT EXITS NEAR THE SQUTHWEST
CORNER OF LOT 5 AT THE FUTURE EXTENSION OF FALLBROOK STREET.
THIS AREA IS AN EXISTING OPEN SPACE EASEMENT GRANTED BY PARCEL
MAP 18202. THE DRAINAGE COURSE SHOULD REMAIN IN ITS NATURAL
CONDITION. THE CROSSING AT FALLBROOK STREET HAS BEEN DESIGNED
PER THE IMPROVEMENT PLANS FOR TM 5166 AND CONSIST;OF 2-54" RCP
CULVERTS WITH A "L" HEADWALL AT THE ENTRANCE AND RIP-RAP AT
THE OUTLET.

DRAINAGE AREA "B":

LAND AREA = 172 ACRES |
DELTA 'H' = 295 FEET
LENGTH = 6200 FEET/ 1.17 MILES

TIME COF CONCENTRATION = 32 MINUTES
COEFFICIENT OF RUNOFF C= 0.40 (SOIL GROUP "C¥)
INTENSITY = 2.39 INCHES/HOUR FOR Q-100

0-100 = 164 CFS

RECOMMENDATIONS FOR DRAINAGE AREA "B":

DRAINAGE AREA "B" CROSSES THE BOUNDARY OF TM 5243 AT THE
SOUTHWEST CORNER OF LOT?E THIS AREA IS AN EXISTING OPEN SPACE
EASEMENT GRANTED BY PARCEL MAP 18202. SINCE-LOT--9-WELE-BE-GRANTED
“ K : NSERVANCY -2 5--CONTINUED —OPEN--SPACE, NO
IMPROVEMENTS ARE RECOMMENDED TO DRAINAGE AREA "A". THE DRAINAGE
COURSE SHOULD REMAIN -IN ITS NATURAL CONDITION.

| DRAINAGE AREA "C":
20 ACRES

- LAND AREA =
DELTA 'H’ = 150 FEET
. LENGTH = 2300 FEET/ 0.44 MILES

TIME OF CONCENTRATION = 19 MINUTES

COEFFICIENT OF RUNOFF C= 0.40 (SOIL GROUP "C")

INTENSITY = 3.34 INCHES/HOUR FOR Q-100

Q~100 = 26.7 CFs
SHEET 2
DS2{11062}




RECOMMENDATIONS FOR DRAINAGE AREA "C":

DRAINAGE AREA "C" ENTERS THE NORTHERLY BOUNDARY OF TM 5243 NEAR
THE NORTHWEST CORNER OF LOT 1 AND TRAVELS SOUTHERLY THROUGH
PORTIONS OF LOTS 2,6,7,8 ANBP—93 THIS AREA FOR THE MOST PART
IS AN EXISTING OPEN SPACE EASEMENT GRANTED BY PARCEL MAP 18202.
THE DRAINAGE COURSE SHOULD REMAIN IN ITS NATURAL CONDITION EXCEPT
WHERE IT CROSSES THE PRIVATE JOINT-USE DRIVEWAY PROVIDING ACCESS
TO LOTS 7 AND 8 AND FALLBROOK STREET. A 24" CSP CULVERT SHOULD
BE INSTALLED WHERE DRAIANGE AREA "C" CROSSES THE JOINT--USE
DRIVEWAY. A 30" CSP CULVERT SHOULD BE INSTALLED WHERE DRAIANGE
AREA "C" CROSSES FALLBROOK STREET. THE ESTIMATED INCREASE IN
POST-CONSTRUCTION PEAK RUNOFF FLOW RATE VS THE PRE-CONSTRUCTION
LEVELS IS 3.35% (SEE CALCULATIONS IN "GENERAL RECOMMENDATIONS
AND DISCUSSION"). THE POST-CONSTRUCTION "Q0-100" WOULD INCREASE
FROM 26.7 CFS TO 27.6 CFS. AT THE SOUTHERLY END OF BASIN "C"
{(THE ENTRANCE POINT OF THE PROPOSED 30" CULVERT THAT CROSSES
FALLBROOK STREET) THE PRE-CONSTRUCTION PEAK FLOW VELOCITY FOR
0-100 IS ESTIMATED AT 4.16 FPS. THE POST-CONSTRUCTION PEAK FLOW
VELOCITY FOR 0-100 IS ESTIMATED AT 4.21 FPS. THE INCREASE 1IN
PEAK FLOW VELOCITY WOULD BE 1.20%. I WOULD CONSIDER THIS INCREASE
IN THE FLOW RATE AS INSIGNIFICANT. THE EXISTING FLOW VELOCITY
AND FUTURE FLOW VELCCITY ARE QUITE SLOW AND SCOURING OR EROSION
SHOULD NOT BE A PROBLEM.

GENERAL RECOMMENDATIONS AND DISCUSSION:

A) THE PROJECT (TM 5243} CONSISTS OF 13.24 ACRES BEING
SUBDIVIDED INTOZ2 LOTS WITH -ONE--THE--LOTS.--BEING..GRANTED. .'TO._ THE
FALLBROOR-—-LAND --CONSERVANCY. 5.20 ACRES OF BIOLOGICAL OPEN SPACE
EXIST ON THIS SITE BEING GRANTED PER PARCEL MAP 18202. THE FUTURE
EXTENSION OF FALLBROOK STREET TRAVERSES THIS SITE. ALONG-—PHE
NORTHERLY -BOUNDARY—-OF -PROPOSEP—E0T—9. A PORTION OF BEAVERCREEK
LANE WILL BE CONSTRUCTED FROM THE EXISTING CUL-~DE-S8AC TO
FALLBROOK STREET WITH 24' WIDE AC PAVING. FALLBROOK STREET ONSITE
WILL BE CONSTRUCTED WITH#28' WIDE AC PAVING. LOT 1 HAS AN
EXISTING RESIDENCE AND DRIVEWAY. LOTS 2 THROUGH 6 WILL BE SERVED
BY A SINGLE 16' WIDE AC DRIVEWAY. LOTS 7 AND 8 WILL HAVE A 24°'
WIDE JOINT-USE DRIVEWAY., LEOT--9—WILL~NOT BE-DEVELOPED-AND-GRANTED-
TO—THE - FALLBROOK - LAND - CONSERVANCY, FOR THE DESIGN PURPOSE LOTS
2 THROUGH 8 WILL HAVE A SINGLE FAMILY DWELLING #OOT PRINT OF
3600 S.F. OF IMPERVIOUS SURFACES. THE COEFFICIENT OF RUNOFF
("C" FACTOR) IS 0.95 FOR THE DRIVEWAYS AND ADDITIONAL IMPERVIOUS
SURFACES. IF CONSTRUCTED THIS WILL INCREASE THE OVERALL RUNOFF
COEFFICIENT THE DRAINAGE AREAS AS FOLLOWS:

DRAINAGE AREA "aA":
NO CHANGE--NO CONSTRUCTION AFFECTING THIS DRAINAGE AREA

SHEET 3
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DEAINAGE AREA "B": : -
TOTAL LAND AREA 172 ACRES AT ORIGINAL "C" OF 0.40
NEW "C"={{(172-0.80)(0.40)+(0.80)(0.95)1/172= 0.4044 -

% OF INCREASE IN THE RUNOFF FOR DRAINAGE AREA "B" IS 1.1 &

DRAINAGE AREA "C“:
TOTAL LAND AREA 26.7 ACRES AT ORIGINAL "C" OF 0.40
NEW "C":[(26'.7—0.65)(0.40)-!-{0.65}(0.95)]/26.7= 0.4134

% OF INCREASE IN THE RUNOFF FOR DRAINAGE AREA "C" IS 3.35%

B} ALL BMP'S SHALL BE CONSTRUCTED, INSTALLED OR PLACED IN
ACCORDANCE WITH THE CURRENT DESIGN STANDARDS TO PREVENT ANY
POLLUTANTS FROM EXITING THE PROPOSED DEVELODMENT. AT A MINIMUM
THE FOLLOWING CALTRANS BMP DETAILS SHALL BE USED:

cb7(2), <CD8(2), <CDIY(2), <CD10{(2),- CD12(2), CD13(2), <CD16{2),
CD17(2), CA18(2), CD19(2), CD20(2), CD24B(2)}, CD26A(2), CDB26{2),
Cb23A(2), CD29B(2), <CD31(2), CD33A(2), CD33B(2), CD36(2) AND
Ch38(2)

ALL BMP'S SHALL BE SUBJECT TO APPROVAL BY THE DIRECTOR OF PUBLIC
WORKS AND A PLAN TO MONITOR THE EFFECTIVENESS OF THESES BMP'S
AFTER CONSTRUCTION IS RECOMMENDED.

OWNERS OF INDi UAL LOTS THAT HAVE PROPOSED GRAVEL DRAINS AND RIP-RAP

PADS LOCATED ON THEM WILL BE RESPONSIBLE FOR ACE O

FAS ANY BMP’S LOCATED ALONG AND WITHIN BEAVERCREEK LANE WILL BY
MAINTAINED BY A PRIVATE ROAD MAINTENANCE AGREEMENT BY THE OWNERS OF
LOTS 1 THROUGH 3. THE COUNTY OF SAN DIEGO WILL BE RESPONSIBLE FOR THE

MAINTENENACE OF FALLBROOK STREET. CURB- INLETS. BIO FILTERS . SLOPES AND ANY
: L JC RIGHT-OF-WAY.

OTHER FACILITY LOCATED WITHIN THE PUBI

SHEET 4
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ATTACHMENT D

LID AND TREATMENT BMP LOCATION MAP
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ATTACHMENT E
TREATMENT BMP DATASHEET

(NOTE: POSSIBLE SOURCE FOR DATASHEETS CAN BE FOUND AT
WWW.CABMPHANDBOQOKS.COM. INCLUDE ENGINEERING CALCULATIONS FOR SIZING
THE TREATMENT BMP.)




SCOURSTOP TRANSITION MAT
PIPE INSTALLATION DETAILS

BUTT JOINT AGAINST
HARD SURFACE
(PAVING EDGE, F.ES., ETC.)

ATTACH MAT 70 FIRM SOIL WITH
ANCHOR WITH FLEXIBLE STRAP
AND PUSH ON ONE-WAY STOP
EDGE OF SCOURSTOP
TRANSITION MAT

TSSSPUSH ON
ONE-WAY STOP

— WASHEPW\jk

TRANSITION MAT

N

C
9%

-\

FN
(»+3

METAL SPADE

EDGE OF HARD SURFACE
(CONCRETE SLAB, FLUME,
FLARED END SECTION, ETC.}

15

ANCHOR AND FLEXIBLE STRAP
NO SCALE

ANCHOR INSTALLATION INSTRUCTIONS:

SCOURSTOP TRANSITION MAT
INSTALLATION DETAILS
SCALE 1" = v

L. PUSH SPADE THROUGH SOIL WITH STAKE OR
BY OTHER MEANS TO MINIMUM DEPTH OF 18",
SPADE MUST BE INSTALLED INTQ FIRM SOILS.

2. LOOP STRAP TROUGH SCOURSTOP MAT,

3. PULL STRAP TIGHT AND PUSH ON ONE-WAY

STOP UNTIL SNUG.

TRIM EXCESS STRAP IF NECESSARY.

BUTT JOINT AGAINST
HARD SURFACE
(PAVING, F.ES., ETC)

EDGE OF HARD SUREACE

ADJACENT SOILS SHOULD BE GRADED
S0 SURFACE OF MAT EVEN WITH ToP
OF SURFACE AFTER INSTALLATION,

4,

/ SCOURSTOP
P{"" ¥ —7;.';‘_-—-“,’.'___'___- -'_'_—-\___-_
& P i&;ﬁm&m&}ﬁl%’iﬁ’m&@’

—lia

T TN TR e =
Al T
=TT T =
I N ZT = T i “—;m'ﬁ'_lﬂ_mu_ﬂ [
ey TRV TR
INSTALL TRANSITION MAT OVER TRM DR 5000 T T Y
GRADE SHOULD BE SMOOTH AND UNIFGRM. PREFERRED INSTALLATION

GRADE OUT ANY RILLS FOR CONSISTENT SOIL
STRUCTURE PRIOR TO INSTALLATION

\— 24" APPROX

DOWNSTREAM
TRANSITION MAT
(IF SHINGLED).

SEE NOTE #7

PIPE DISCHARGE | SCOURSTOR

DIAMETER (CFS) WIDTHxLENGTH
127 8 4 x4
24" 30 4 x 8
36" 75 8 x 12
45" 100 12" % 18’
B0 150 12" x 20

727+ SEE DETAILS

.é&&ii%«m"wmww >0
s TorE “; b, o R 5 % /
== = rece

)
L TR e Y

ATTACH MAT TO FIRM SOIL WITH
ANCHOR USING FLEXIBLE STRAP
AND PUSH ON ONE~WAY STOP
(INSTALL UP 70 36" DEEP, iF
NEEDED TO REACH FIRM SOIL)

vy

=TT

/ JLIFL”%ME
TBE)WKFS?REA?MAQM%Y BE
[T-SHINGLED W/ 8" OVERLAP OR
T_'i__?PgTLT_fO'NT
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[
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SCOURSTOP TRANSITION MAT APPLICATIONS AND POST CONSTRUCTION BMP

1. INTENDED AS AN BIOTECHNICAL REPLACEMENT FOR RIP~RAP.

2. CAN BE PLACED ON DOWNSTREAM OUTLET SIDE OF CURB CUTS, OVERFLOW STRUCTURES, ENDS OF CONGRETE
FLUMES OR PIPE FIXTURES; AS STREAMBANK AND SHORELINE PROTECTION.

3. PRIMARY USE 7O PROVIDE TRANSITION FROM SMOOTH CONCRETE OR OTHER HARD SURFACE TO TURF
REINFORCEMENT MATS (TRMs), SO0, OR REINFORCED SOD.

4. ELIMINATES NEED TO INSTALL TRENCH CHECK ON UPSTREAM END OF ADJOINING TRM.

5. SCOURSTOP STANDARD SIZE IS 4' X 4' X )’2" SHEET WITH MULTIPLE VOIDS FOR VEGETATION GROWTH, PROVIDING
SOIL PROTECTION FOR THE SUSCEPTIBLE, EROSIVE AREA DIRECTLY BELOW OUTLETS UNTIL SHEAR FORCE HAS
DISSIPATED THROUGH DOWNSTREAM AREA EXPANSION.

6. PRIMARY BENEFITS OVER RIP-RAP ARE: UTILIZATION OF VEGETATION, LOWER INSTALLATION COSTS, LOWER LONG
TERM MAINTENANCE, AESTHETICALLY PLEASING MOWABLE GRASS SURFACE, AND IMPROVED SAFETY THROUGH
ABSENCE OF JAGGED ROCKS AND TRAPPED DEBRIS.

PREFERRED INSTALLATION SPECIFICATIONS .
1. READ AND UNDERSTAND INSTALLATION GUIDE, .
2. FOR EACH INSTALLATION, COMPLETE INSTALLER'S CHECKLIST AND PROVIDE 0 GENE’RAL CONTRACTOR FOR
PAYMENT, FOR A PIPE OUTLET WITH NO APRCN, TRANSITION MAT SHOULD BE INSTALLED DIRECTLY ABUTTING THE
END OF PIPE.
3. VEGETATION 1S CRITICAL TO THE LONG TERM PERFORMANCE {UNLESS A GRAVEL BASE 1S PLANNED FOR).
INSTALL APPROPRIATE SO UNDER THESE INSTALLATIONS TO IMPROVE THE GROWING ENVIRONMENT.
4. MINIMUM APPLICATION 1S 4 FOOT LENGTH.
5. PROJECT DESIGNER SHOULD NOTE ON SITE PLAN OR CONSTRUCTION DRAWINGS THAT PIPE QUTLET FOOTINGS
SHOULD NOT EXTEND PAST THE END OF PIPE, HEADWALL OR FLARED END SECTION. THIS IS TO AVOID A GAP
BEING CREATED BETWEEN THE OUTLET AND TRANSITION MAT INSTALLATION.
6. REMOVE AND REPLACE SATURATED SOILS FOR A SOLID BASE. TRICKLE FLOWS COULD BE CAPTURED WITH A
SUB—SURFACE DRAIN.
7. CAN BE INSTALLED AS A BUTT JOINT, OR PERMANENTLY ATTACHED TO THE HARD SURFACE.
8. AVOID IMPACT ERQOSION ONTO THE MATS ARISING FROM 25% CHANGE IN SLOPE BETWEEN DISCHARGE AND
OUTLET CHANNEL SLOPES. GRADE DOWNSTREAM SLOPE AS LONG AND FLAT AS POSSIBLE,
9. INSURE LOCATION HAS ADEQUATE SUNLIGHT FOR HEALTHY VEGETATION, OTHERWSE CONSIDER UTILIZING THE
HIGH PERFORMANCE TRM INSTALLATION.
10. INSTALL AT LEAST ONE 4’ MAT LENGTH FOQR EVERY 9" OF PIPE DIAMETER. PANELS MAY BE SHINGLEDY AS
SHOWN. MATS SHALL NOT BE INSTALLED IN PARTIAL LENGTHS.
11 FOR INSTALLATIONS ON SLOPES > 10%, SEE DETAILS ON PAGE 2 OF THIS SPECIFICATION. ADD TRANSITION
MATS AT THE BOTTOM OF SLOPE.. .
H. PRIOR TO INSTALLATION SOIL SHALL BE GRADED AS LEVEE AND SMOOTH AS POSSIBLE FOR CONSISTENT
TRANSITION MAT CONTACT WITH THE SOIL.  SOiL ANCHORS SHALL BE DRIVEN AT LEAST 18" DEEP, OR DEEPER AS
NEEDED INTQ FIRM SOIL. USE FLEXIBLE STRAPPING, FLAT WASHMERS (>2.5"ﬂ) AND ONE-WAY STOPS TO ATTACH
THE TRANSITION MAT INSTALLATION INTO THE SO, FIRMLY PULL STRAP TO SNUG THE TRANSITION MAT DOWN
AGAINST THE SO WiITH THE WASHER AND ONE-WAY STOP. A 3~2-3 ANCHOR CONFIGURATION SHOULD BE
ABEQUATE IN MOST CASES. PROPER ANCHORING IS CRITICAL TO PERFORMANCE,
12, CONSTRUCT SCOUR AREA WIDTH NOT LESS THEN 5 TIMES THE PIPE DIAMETER, WITH A SLOPE NO STEEPER
THAN 3:1, DISCHARGE AREA WIDTH SHOULD BE AS LEVEL AS POSSIBLE TO AVOID WATER CONCENTRATION AND
RILLING.
13. TYPE "A" INSTALLATION INSTRUCTIONS

(DESIGN OUTLET VELOGITY < 21 FPS AND SLOPES < 4%)

INSTALLED ON AREA STABILIZED WITH SO0 OR ESTABLISHED VEGETATION.
= SOD OR THE SOD/TRM COMBINATION IS REQUIRED DOWNSTREAM UNTIL EROSIVE VELOCITIES HAVE DISSIPATED.
SEE DETAILS ON PAGE 2.
- THE DOWNSTREAM CHANNEL MUST BE PROTECIED FOR ITS ENTIRE LENGTH. TRM'S MAY BE UTILIZED OVER BARE
SOIL WHEN CHANNEL VELOCITIES DO NOT EXCEED THE UNVEGETATED FLOW RATING OF THE SPECIFIED TRM.
= IRRIGATE SOD AS NEEDED AFTER INSTALLATION TO AID IN ESTABLISHMENT OF VEGETATION.
= TG HOLD SOD IN PLACE, INSTALL WIRE STAPLES AT 8" 0.C. WITHIN 4" OF UPSTREAM EDGE OF sOD.
14. TYPE "B" INSTALLATION INSTRUCTIONS

(DESIGN OUTLET VELOCITY < 21 FPS AND SLOPES > 4X) :

INSTALLED ON AREA TO BE STABIUZED WTH USE OF A COMBINATION TURF REINFORCEMENT MAT AND SOD.
7 PREFERRED INSTALLATION INVOLVES UTILIZING TRANSITION MAT OVER SOD IN THE AREA MOST PRONE 10
SCOUR, AND A TURF REINFORCEMENT MAT ABOVE THE SO0, DOWNSTREAM OF THE TRANSITION MAT AREA.
- = TRIM INSTALLED SOD TO 1-2" HFIGHT. INSTALL TRM OVER INSTALLED 50D. IRRIGATE SOD AS NEEDED AFTER
INSTALLATION TO AID IN ESTABLISHMENT OF VEGETATION.
~ TO HOLD SOD IN PLACE, INSTALL WIRE STAPLES AT 8" 0.C. WITHIN 4" OF UPSTREAM EDGE OF SOD.
15. TYPE *D" INSTALLATION INSTRUCTIONS

(GONSTRUGTION PHASE, STREAMBED STASILIZATION, LOW SUNLIGHT AREAS, SEMI~ARID REGIONS):

TEMPORARY INSTALLATION FOR AREA STABILIZED WITH USE OF HIGH-PERFORMANCE TRM. -
— INSTALL A HIGH PERFORMANCE TURF REINFORCEMENT MAT UNDER THE TRANSITION MAT TO STABWLIZE THE SO
AND MINIMIZE SCOUR. LONG TERM WET OR GRAVEL TYPE CONDITIONS MIGHT BE AN APPROPRIATE APPLICATION
FOR THIS COMBINATION AS iT SHOULD PERFORM MUCH LIKE A STABLE STREAM BED. FOR TRANSITION MAT
INSTALLATIONS DOWNSTREAM OF PIPES 48" IN DIAMETER OR LARGER, PROVIDING AN ADDITIONAL LAYER OF
TRANSITION MATS INSTALLED ABOVE THE SURFACE INSTALLATION (IN A 2X2 CONFIGURATION CENTERED ON THE
PIPE OUTLET) SHOWN TO IMPROVE FLOW CAPACITIES OF TRANSITION MAT INSTALLATIONS.

mw> FOR DESIGN INFORMATION, REFER TO “DESIGN METHODOLOGY" DOCUMENT AVAILABLE AT m.suouratop.com.

NOTE:

ADD ADDITIONAL ANCHORS iF MATS
ARE TO BE PLACED ON UNEVEN
FINISHED SURFACES TO ENSURE
CONSISTENT CONTACT WITH SOIL.

REVISED 05/04 /2007
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Hydroseeding EC-4
Objectives
EC  Erosion Conlrol %)

Description and Purpose

Hydroseeding typically consists of applying a mixture of wood
fiber, seed, fertilizer, and stabilizing emulsion with hydro-
mulch equipment, to temporarily protect exposed soils from
erosion by water and wind.

Suitable Applications

Hydroseeding is suitable for soil disturbed areas requiring
temporary protection until permanent stabilization is
established, and disturbed aveas that will be re-disturbed
following an extended period of inactivity.

Limitations

= Hydroseeding may be used alone only when there is
sufficient time in the season to ensure adequate vegetation
establishment and coverage to provide adequate erosion
control. Otherwise, hydroseeding must be used in
conjunction with nlching (i.e,, straw mulch).

= Steep slopes are difficult to protect with teniporary seeding.

= Temporary seeding may ntot be appropriate in dry periods
without supplemental irrigation.

= Temporary vegetation may have to be removed before
permanent vegetation is applied.

= Temporary vegetation is not appropriate for short term inactivity.

8E  Sediment Control
TR Tracking Conlrol

WE  Wind Erosion Confrol 3]
« Non-Sformwater
Management Conlrol

Waste Managament and
WMalarials Pollufion Control

Legend:
2| Primary Objective
E secondary Objective

Targeted Constituents

Sediment ]
Nutrients

Trash

Metals

Batleria

il and Grease

Organics

Potentiat Alternatives

EC-3 Hydraulic Mulch
EC-5 Soif Binders

EC-6 Slraw Mulch

EC-7 Geolexliles and Mals
EC-8 Wood Muiching

L - _
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EC-4 Hydroseeding

Implementation
Iz order to select appropriate hydroseeding mixtures, an evaluation of site conditions shall he
performed with respect to:

- Soil conditions - Maintenance requirements

- Site topography - Sensitive adjacent areas + )
- Season and climate - Water availability

- Vegetation types - Plans for permanent vegetation

The local offiee of the U.S.D.A. Natural Resources Conservation Service (N RCS) is an excellent
source of information on appropriate seed mixes.

The following steps shall be followed for implementation:

n  Avoid use of liydroseeding in aveas where the BMP would be incompatible with future
earthwork activities and would have to be removed.

= Hydroseeding can be accomplished using a multiple step or one step process. The mutltiple
step process ensures maximum direct contact of the seeds to soil. When the one step
process is used to apply the mixture of fiber, seed, etc., the seed rate shall be increased to
compensate for all seeds not having direct contact with the soil.

w  Prior to application, roughen the area to be seeded with the furrows trending:along the
contours,

= Apply a siraw mulch to keep seeds in place and to moderate soil moisture and temperature
until the seeds germinate and grow.

»  All seeds shall be iu conformance with the California State Seed Law of the Department of
Agriculture. Each seed bag shall be delivered to the site sealed and clearly marked as to
species, purity, percent germination, dealer's guarantee, and dates of test. Tlie container
shall be labeled to cleatly reflect the amount of Pure Live Seed (PLS) contained. All legume
seed shall be pellet inoculated. Inoculant sources shall be species specific and shall be
applied at a rate of 2 b of inoculant per 100 1b seed.

¥
u  Commeycial fertilizer shall conform to the requirements of the California Food and
Agricultural Code. Fertilizer shall be pelleted or granular forin.

= Follow up applications shall be nade as needed to cover weak spots and to maintain
adequate soil protection.

= Avoid over spray onto roads, sidewalks, drainage chaunels, existing vegetation, etc.

Costs

Average cost for installation and maintenance may vary from as low as $300 per acre for flat
slopes and stable soils, to $1600 per acre for moderate to steep slopes and/or erosive soils.

A - s—— T A
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Hydroseeding EC-4
St vt i

1 . Installed
Hydroseeding Cast per Acre
Ornamentals $400 - $1600
High Density Tiuf Species $350
Buncl: Grasses $300 - $1300
Annual oy - &6
Fast Growing e - * - $350 - $650
Perennial $300 - $800
Native 00 - $1600
Nen-Competing - #a
Non-Native 8400 - §500
Sterile Cereal Grain $500

Soaree: Caltrans Guidance for Soil Stabilization for Temporary Stopes, Nov. 1990

Inspection and Maintenance

Inspect BMPs prier to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

Arens where erosion is evident shall be repaired and BMPs re-applied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require re-application of BMPs.

Where seeds fail to germinate, or they germinate and die, the area must be re-seeded,
fertilized, and mulched within the planting season, using not less than half the original
application rates. !

Irrigation systemns, if applicable, should be inspected daily while in use to identify system
malfunctions and line breaks. Wlien line breaks are detected, the system must be shut down
immediately and breaks repaired before the system is put back into operatior.

Irrigation systems shall be inspected for complete coverage and adjusted as needed to
maintain complete coverage.

Referances

Stormwater Quality Handbooks Construction Site Best Management Practices {BMPs) Manual,
State of California Departiment of Transportation (Caltrans), November 2000,

¥
Guidance Document: Soil Stabilization for Temporary Slopes, State of California Departinett of
‘Fransportation (Caltrans), November 1999.

. - - -
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Preservation Of Existing Vegetation EC-2

Objectives

EC  Erosion Control 1%}
8E  Sedinent Controf
TR Tracking Conlrol

WE  Wind Erosion Conitrol
+ Non-Slormwater

oM Management Control
Waste Management and
Materfals Poliufion Cordrot
Legend:

7] Primary Objective
Secandary Ohjective

Targeted Constituents

Description and Purpose P 7
Carefully planned preservation of existing vegetation minimizes Nurients

the potential of removing or injuring existing trees, vines, Trash

shrubs, and grasses that protect soil from erosion. Mefals

Suitable Applications Bacteria

Preservation of existing vegetation is suitable for use on most Oif and Grease

projects. Large project sites often provide the greatest Organics

opportunity for use of this BMP. Suitable applications include

the following; Potential Alternatives

»  Areas within the site where no construction activity occurs, None o

or occurs at a later date. This BMP is especially suitable to
multi year projects where grading can be phased.

» Areas where natural vegetation exists and is designated for
preservation. Such areas often include steep slopes,
watercourse, and building sites in wooded areas.

¥

s Areas where local, state, and federal government require
preservation, suich as vernal pools, wetlands, marshes,
certain oak trees, etc. These areas are usually designated on
the plans, or in the specifications, permits, or
environmental documents.

x  Where vegetation designated for ultimate removal can be
temporarily preserved and be utilized for erosion control and
sediment control.

- I A
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EC-2 Preservation Of Existing Vegetation
—_ e e 1 9V S ERALION

Limitations |
» Requires forward planning by the owner/developer, contractor, and design staff.

= Limited opportunities for use when project plans do not incorporate existing vegetation into
the site design.

»  For sites with diverse topography, it is often difficult and expausive to save existing trees
while grading the site satisfactory for the planned development.

Implementation

The hest way to prevent erosion is to not disturb the land. In order to reduce the impacts of new
development and redevelopment, projects may be designed to avoid disturbing land in sensitive
areas of the site (e.g., natural watercourses, steep slopes), and to incorporate unique or desirable
existing vegetation into the site’s landscaping plan. Clearly marking and leaving a buffer area
around these unique areas during construction will help to preserve these aress as well as take
advantage of natural erosion prevention and sediment trapping,

Existing vegetation to be preserved on the site must be protected from mechanical and other
injury while the land is being developed. The purpose of protecting existing vegetalion is to
ensure the survival of desirable vegetation for shade, beautification, and erosion control.

Mature vegetation has extensive root systems that help to hold soil in place, thus redueing
erosion. In addition, vegetation helps keep soil from drying rapidly and becomi ng susceptible to
erosion. To effectively save existing vegetation, no disturbances of any kind should be allowed
within a defined area around the vegetation. For trees, no construction activity should occur
within the drip line of the tree. ;

Timing

= Provide for preservation of existing vegetation prior to the commencement of clearing and
grubbing operations or other soil disturbing activities in areas where 1o construction activity
is planned or will oceur at a later date. '

Design and Layout
w  Mark areas to be preserved with temporary fencing. Include sufficient setback to protect
100ts.

—  Orange colored plastic mesh fencing works well.

- Use appropriate fence posts and adequate post spacing and depth to completely support
the fence in an upright position.

wm Locate temporary roadways, stockpiles, and layout areas to avoid stands of trees, shrubs,
and grass.

»  Consider the impact of grade changes to existing vegetation and the root zone.
» Maintain existing irrigation systems where feasible. Temporary irrigation may be required.

» Instruct employees and subcontractors to honor protective devices. Prohibit heavy
equipment, vehieular raffic, or storage of construction materials within the protected area.

" —- = I
2 of 4 Calffornta Stormwater BMP Handhook January 2063

Construction
www . cabmphandhooks. com



Preservation Of Existing Vegetation EC-2

Costs

There is little cost associated with preserving existing vegetation if properly planned during the
project design, and these costs may be offset by aesthetic benefits that enhance property values.
During construction, the cost for preserving existing vegetation will likely be less than the cost of
applying erosion and sediment controls to the distwrbed area. Replacing vegetation
inadvertently destroyed during construction ean be extremely expensive: sometimes in excess of
$10,000 per tree. *

Inspection and Maintenance

During construction, the limits of disturbance should remain clearly marked at all times.
Irrigation or maintenance of existing vegetation should be described in the landscaping plan. If
danage to protected trees still occurs, maintenance gnidelines deseribed below should be

followed:

w  Verify that protective measures remain in place. Restore damaged protection nteasures
inmmediately.

» Serious free injuries shall be attended to by an arborist.
» Damage to the crown, trnnk, or root system of a retained tree shall be repaired inmediately.

»  Trench as far from tree trunks as possible, usually outside of the tree drip line or canopy.
Curve trenches around trees to avoid large roots or root concentrations. If roots are
encountered, consider tunneling under them. When trenching or tunneling near or under
trees to be retained, place tunnels at least 18 in. below the ground surface, and not below the
tree center to minimize impact on the roots.

a Do not leave tree roots exposed to air. Cover exposed roots with seil as soon as possible. If
soil covering is not practical, protect exposed roots with wet burlap or peat moss until the
tunnel or trench is ready for backfill.

s Cleanly remove the ends of damaged roots with a smooth cut.

»  Fill trenches and tunnels as soon as possible. Careful filling and tamping will eliminate air
spaces in the soil, which ean damage roots.

w If bark damage occurs, cut back all loosened bark into the undamaged area, with the cut
tapered at the top and bottom and drainage provided at the base of the wood. Limit cutting
the undamaged area as much as possible.

n Aerate soil that has been compacted over a trees root zone by punching holes 12 in. deep
with an iron bar, and moving the bar back and forth until the soil is loosened. Place holes 18
in. apart throughout the area of compacted soil under the tree crown.

s Fertilization
- Fertilize stressed or damaged broadleaf trees to aid recovery.

— Fertilize trees in the late fall or early spring.

- -y _
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- Apply fertilizer to the soil over the feeder roots and in accordance with label instructions,
but never closer than 3 ft to the trunk. Increase the fertilized area by one-fourth of the
crown area for conifers that have extended root systems.

= Retain protective measures until all other construction activity is complete to avoid damage

during site cleanup and stabilization. N .
“

References
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Vegetated Swale
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Description

Vegetated swales are open, shallow channels with vegetation
covering the side slopes and bottom that collect and slowly
convey runaff flow to downstream discharge points. They are
designed to treat runoff through filtering by the vegetation in the
channel, filtering through a subsoil matrix, and /or infiltration
into the underlying soils. Swales can be natural or manmade.
They trap particulate pollutants {(suspended solids and trace
metals}, promote infiltration, and reduce the flow velocity of
stormwater runoff. Vegetated swales can serve as part of a
stormwater drainage system and can replace curbs, gutters and
storm sewer systems.

California Experience

Caltrans constructed and monitored six vegetated swales in
southern California. These swales were generally effective in’
reducing the volume and mass of pollutants in runoff. Evenin
the areas where the anmual rainfall was only about 10 inches /yr,
the vegetation did notrequire additional irrigation. Onefactor
that strongly affected performance was the presence of large
numbers of gophers at most of the sites. The gophers created
earthen mounds, destroyed vegetation, and generally reduced the
effectiveness of the controls for TSS reduction.

Advantages

® [ properly designed, vegetated, and operated, swales can
serve as an aesthetic, potentially inexpensive urhan
development or roadway drainage conveyance measure with
significant collateral water guality benefits.

Design Considerations

w Tribedary Area
m Area Reguired
» Slope

w Waler Availability

o

Targeted Constituents

Sediment
Mubrienls
Trash

Welals
Beasteria

Qi and Grease
Crganics

NEEREREF
r ar o e b

. Legend {Removal Fffectiveness)

& low B High

A Medium
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» Roadside ditches shouid be regarded as significant potential swale/buffer strip sites and
should be utilized for this purpose whenever possible.

Limitations
¢ Can be difficult to avoid channelization.

» May not be appropriate for industrial sites or locations where spﬂls may oceur

»  Grassed swales cannot treat a very large drainage area. Large ateas may he divided and
treated using multipie swales.

» Athick vegetative cover is needed for these practices to function properly.
» They are impractical in areas with steep topography.

» They are not effective and may even erode when flow velocities are high, if the grass cover is
not properly maintained.

» Insome places, their use is restricted by law: many local municipalities require curb and
gutter systems in residential areas.

» Swales are mores susceptible o failure if not properly maintained than other treatment
BMPs.

Design and Sizing Guidelines
n  Flow rate based design determined by local requirements or sized so that 85% of the annual
runoff volumeis discharged at less than the design rainfall intensity. !

»  Swale should be designed so that the water level does not excead 2 /3rds the height of the
grass or 4 inches, which ever is less, at the design treatment rate.

{

= Longitudinal slopes should not exceed 2.

= Trapezoidal channels are normally recommended but other cnnﬂguraﬁons such as
parabolic, can also provide substantial water quality improvement and may be easier to mow

than designs with sharp breaks in slope.

= Swales constructed in cut are preferred, or in fill areas that are far enough from an adjacent
slope to minimize the potential for gopher damage. Do not use side slopes constructed of
fill, which are prone to structural damage by gophers and other hwrrowing animals.

m A diverse selection of low growing, plants that thrive under the specific site, climatic, and
watering conditions should be specified. Vegetation whose growing season corresponds to
the wet season are preferred. Drought tolerant vegetation should be considered especially

for swales that are not part of a regularly irrigated landscaped area.

The width of the swale should be determined using Manning's Equation using a value of
0.25 for Manning's n.

California Stormwater BMP Handbaook January 2003
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Construction/Inspection Considerations

» Include directions in the specifications for use of appropriate fertilizer and soil amendments
based on soil properties determined through testing and compared 1o the needs of the
vegetation requirements.

» Install swales at the time of the year when there is a reasonable chance of suceessful
establishment without irrigation; however, itis recognized that rainfall in a given year may
not be sufficient and temporary irrigation may be used.q " -

x If sod tiles must be used, they should be placed so that there are no gaps between the tiles;
stagger the ends of the tiles to prevent the formation of channels along the swale or strip.

®  Use aroller on the sod to ensure that no air pockets form between the sod and the soil.

m  Where seeds are used, erosion controls will be necessary to protect seeds for at least 75 days
after the first rainfall of the season.

Performance

The literature suggests that vegetated swales represent a practical and potentially effective
technigue for controlling urban nmoff quality. While limited quantitative performance data
exists for vegetated swales, it is known that check dams, slight slopes, permeable soils, dense
grass cover, increased contact time, and small storm events all contribute to successful pollutant
removal by the swale system. Factors decreasing the effectiveness of swales inchude compacted
soils, short runoff contact time, large storm events, frozen ground, short grass heights, steep
slopes, and high rumoff velocities and discharge rates.

Conventional vegetated swale designs have achieved mixed results in removing particulate
pollutants. A study performed by the Nationwide Urban Runoff Program (NURP) monitored
three grass swales in the Washington, D.C,, area and found no significant improvement in urban
runoff quality for the pollutants analyzed. However, the weak performance of these swales was
attributed to the high flow velocities in the swales, soil compaction, steep slopes, and short grass

height.

Another projectin Durham, NC, monitored the performance of a carefully designed artificial
swale that received runoff from a commnerdial parking lot. The project tracked 11 storms and
concluded that particulate concentrations of heavy metals (C1, Pb, Zn, and Cd) were reduced hy
approximately 50 percent. However, the swale proved largely ineffective for removing soluble

nutrients,
o

The effectiveness of vegetated swales can be enhanced by adding check dams at approximately
17 meter (50 foot) increments along their length (See Figure 1). These dams maximize the
retention time within the swale, decreass flow velocities, and promote particulate settling,
Finally, the incorporation of vegetated filter strips parallel to the top of the channe! banks can

help to treat sheet flows entering the swale.

Only 9 studies have been conducted on all grassed channels designed for water quality (Table 1).
The data suggest relatively high removal rates for some pollutants, but negative removals for
some bacteria, and fair performance for phosphorus.
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MNew Development and Redavelopment
www.cabmphandbocks. com

danuary 2003



TC-20 | Vegetated Swale

h'ahle 1 Grassed swale pollutant removal efficiency data
Remeoval Efficiencies (% Removal) ]
Study TSS; TP | TN | NO; | Metals ! Bacteria Type

Caltrans 2002 yird 8 4 66 83-90 -33 dry swales
IGoldberg 1993 678 | 4.5 - 34 | 4o—~Ba -100  |grassed channel
%iﬁl;iﬁngﬁgoﬁzﬁgggn 6o | 45 7 - | -25 | o-16 -25  |grassed channel
Dot oty eshinglon | gg |29 |- | a5 | 467 | 25 |erassed chanmel
Wang etal, 19871 8o - - - / 70—-80 - dry swale
Derman et al, 198¢ g8 | 18 - 45 I 3781 - drv swale
Harper, 1988 87 { 83 84 8o I 88-gp - dry swale
[Kercher etal., 1983 99 | 99 99 Qg / 99 - dry swale
Harper, 1988. 82 17 40 52 g 7164 - wot swale
[Koon, 1995 67 | 39 - 9 ’ -3510 6 - wet swale

While itis difficult to distinguish between different designs based on the small amount of
available data, grassed chanmels generaily have poorer removal rates than wet snd dry swales,
although some swales appear to export scluble phosphorus (Harper, 1988; Koon, 1995). Ttis not
clear why swales export bacteria. One explanation is that bacteria thrive in; the warm swale

soils.

Siting Criteria

The suitability of a swale at a site will depend on land use, size of the area serviced, soil type,
slope, imperviousness of the contribuling watershed, and dimensions and slope of the swale
system (Schueler et al., 1952). In general swales can beused to serve areas of less than 16 acres,

with slopes no greater than 5 %. Use of natural topographic lows is encotraged and natural
drainage courses should be regarded as significant local resources to be keptin use (Younget al.,

1906).

Selection Criteria (NCTCOG, 1993) ;
r  Comparable performance to wet basins

® Limited to treating a few acres
= Availability of water during dry periods to maintain vegetation

& Sufficient available land area

Researchin the Austin area indicates that vegetated controls are effective at removing poliutants
even when dormant. Therefore, frrigation is not required to maintain growth during dry
periods, but may be necessary only to prevent the vegetation from dying,

Californle Stormwarer BMP Mandbook Jarvaary 2003
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The topography of the site should permit the design of a channel with appropriate slope and
cross-sectional area. Site topography may also dictate 2 need for additional structural controls.
Recommendations for longitndinal slopes range between 2 and 6 percent. Flatter slopes can be
used, if sufficient to provide adequate conveyance, steep slopes increase flow velocity, decrease
detention time, and may require energy dissipating and grade check. Steep slopes also can be
managed using a series of check dams to terrace the swale and reduce the slope to within
aceeptable limits. The use of check dams with swales also promotes infiltration.

Additional Design Guidelines *

Most of the design guidelines adopted for swale design specify a mirdmmum hydraulic residence
time of ¢ minutes. This criterion is based on the results of & single study conducted in: Seattle,
Washington (Seattle Metre and Washington Department of Ecology, 1992), and is not well
supported. Analysis of the data collected in that study indicates that pollutant remaoval at a
residence time of 5 minutes was not significantly different, although there is more variability in
that data. Therefore, additional research in the design criteria for swales is needed. Substantial
pollutant removal has also been observed for vegetated controls desi gned solely for conveyance
(Barrett et al, 1998); consequently, some flexibility in the design is warranted,

Many design guidelines recommend that grass be frequently mowed to maintain dense coverage
near the ground swnrface. Recentresearch (Colwell et al., 2000) has shown mowing frequency or

grass height has little or no effect on pollutant removal.

Summary of Design Recommendations
1) The swale should have a length that provides a minimum hydrauiic residence time of
at least 10 minutes. The maximum bottom width should not exceed 10 feet unless a
dividing berm is provided. The depth of flow should not exceed 2 /ards the height of
the grass at the peak of the water quality design storm intensity. The channel slope
should not exceed 2.5%. _

2) A design grass height of 6 inches is recommended.

3) Regardless of the recommended detention ime, the swale should be not less than
100 feet in length.

4) The width of the swale should be determined using Manning's Equation, at the peak
of the design storm, using a Manning's 1 of 0.25.

5) The swale can be sized as both a treatment facility for the design stori and as a
conveyalce system to pass the peak hydraulic flows of the 100-year storm if itis
located "on-line.” The side slopes should be no steeper than g:1 (F:V).

6) Roadside ditches should be regarded as significant potential swale /buffer strip sites
and should be utilized for this purpose whenever possible. If flow is to be introduced
through curb cuts, place pavement slightly above the elevation of the vegetated areas.
Curh cuts should he at least 12 inches wide to prevent clogging,

7} Swales must he vegetated in order to provide adequate treatment of runoff. Ttis
important to maximize water contact with vegetation and the soil surface. For
general purposes, select fine, close-growing, water-resistant grasses. If possible,
divert runoff (other than necessary irvigation) during the period of vegetation
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establishment. Where runoff diversion is not possible, cover graded and seeded
areas with suitable erosion control materials.

Maintenance

The useful life of a vegetated swale system is directly propertional to its maintenance frequency.
If properly designed and regularly maintained, vegetated swales can last indefinitely. The
maintenance objectives for vegetated swale systems indude keeping up the hydraulic and
removal efficiency of the chamnel and maintaining a dense, healthy grass vover, ~

Maintenance activities should include perindic mowing (with grass never cut shorter than the
design flow depth), weed control, watering during drought conditions, reseeding of bare areas,
and clearing of debris and blockages. Cuttings should be removed from the channel and
disposed in a local composting facility. Accunmdated sediment should also be removed
manually to avoid concentrated flows in the swale, The application of fertilizers and pesticides

should be minimal,

Another aspect of a good maintenance plan is repairing damaged areas within a channel. For
exaniple, if the channel develaps ruts or hales, it should be repatred wtilizing a suitable soil that
is properly tamped and seeded. The grass cover should be thick; if it is not, reseed as necessary.
Any standing water removed during the maintenance operation must be disposed to a sanitary
sewer at an approved discharge location. Residuals (e.g, silt, grass cuttings) must be disposed
in accordance with local or State requirements. Maintenance of grassed swales mostly involves
maintenance of the grass or wetland plant cover. Typical maintenance activities are

summarized below:

 Inspect swales atleast twice annually for erosion, damage to vegetation, and sediment and
debris accumulation preferably at the end of the wet season to schedule summer
maintenance and before major fall runoff to be sure the swale is ready for winter. However,
additional inspection after periods of heavy runoff is desirable. The swale should be checked

for debris and litter, and areas of sediment accumudation.

= (srass height and mowing frequency may not have a large impact on pollutant removal.
Consequently, mowing may only be necessary once or twice a vear for safety or aesthetics or

to suppress weeds and woody vegetation.

= Trash tends to accumulate in swale areas, particularly along highways. The need for litter
removal is determined through periodic inspection, but litter should always be removed

prior to mowing.

W

z Sediment accumilating near culverts and in channels should be removed when it budlds up
to75 mm (3 in.) at any spot, or covers vegetation.

»  Regularly inspect swales for pools of standing water. Swales can hecome a musance due to
mosquito breeding in standing water if obstructions develop (e.g. debris accumulation,
invasive vegetation) and/or if proper drainage slopes are not implemented and maintained.
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Cost
Construction Cost

Little data is available to estimate the difference in cost between various swale designs. One
study (SWRPC, 1991) estimated the construction cost of grassed channels at approximately
$0.25 per ft*. This price does not include design costs or contingencies. Brown and Schueler
(1997) estimate these costs at approximately 32 percent of construction costs for most
stormwater management practices. For swales, however, these costs would probably be
significantly higher since the construction costs are so loweompared with other practices. A
more realistic estimate would be a total cost of approximately $0.50 per ftz, which compares
favorably with other stormwater management practices.

-}
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Table 2 Swale Cost Estimate (SEWRPC, 1991)
i
Unit Gost Total Cost
Component thnit Extant Low Moderate High Low Moderate High
Mobilizstion 7 Bwala 1 F107 5774 F441 E3h 274 Fd41
Demetilization-Light
Bile Prapzration
Clearing®...... Asra 0.6 F2.200 $3.800 55 400 §1.100 $1,800 F2700
WMLWWHW .............. Acra 0.9% 3,600 5,200 6,600 $as0 1,300 $1,650
Enmintion® ¢ arz 82,10 £3.70 §5.30 5781 1,376 $1,672
Lesvat and i i ¥a? 1,210 .20 %0, 35 $0.50 5247 B4z $B05
Biles Davelopment
Balvaped Topsoil ]
Soed, and MulshT Yo 1,210 40 $1.00 Fle0 S84 .20 %1678
o ¥l 1,210 $i1.20 £2.40 $3.80 1,453 $2,904 84,358
Subtotal - - - - - 55,116 54,3858 13,6860
Contingencies Swmale 1 25% 5% 25% 1,278 $2 347 53415
Total - - - - -~ 8,305 F11 745 $17 075
fi’l
Bource: (BEWHPE, 1881
Hoter Mebibrationidernobiizatiars rafers ta ths omatizEtion smd plarming imvolved in extablishing = vegatatve swate,
" Bwale s o botiom width of 1 0 Tool, & top width of 10 fead with 13 side slopes, and a 1,000-foot larqih, &

® Areg cleared = flor width + 10 feet) x swals lengih.
“Area grubted = (top width x awale lengih,
“Yolumie exeavated = (067 % top widihix swals depthi x swala ksngth (parabolle oroEs-section).
= Adea tilled = (fop witih + & sl deplh® x swale length (parabolie oross-saction)
Jtton widlh)
' firen seetied = grea cleared x 0.5,

¥ Ares sodded = greg cleared x 0.5 -
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Tabie 3 Estimated Maintenance Costs (SEWRPC, 1991}
Swale iza
{Deptn and Top Wadin)
Component Ut Cost 3 Foot Dapth, One- 3-Foot Dapth, 3-Font Comment
Foot Bottom Widih, Bollom Width, 24-Foot
T8-Foot Top Width Top Widih

Lawn Mawing

$0.55 § 10001 MIcesd gy .14 {linwar fost $0.21 { linsar foot

Lawn msintenanoe sres =(iop
width + 10 fealh % langth. Mow
&lghl times par yaar

Cioperal Lawn Gare

45.00 7 1,000 % yagr 50,78 / finear foot 0,28  inear fool

Lawh manienzioe ares = floap
width + 10 feet) % langth

Gwate Dabrisand Litior
Removal

$0.10 ¢ Bnear fool # vaer .10 /linwer foot #0.10 £ inesr oot

Grass Rosnading with
fuleh snd Fediizer

030/ a2 01 Hinaar font .51 1 brvexar foot

w«

Ama revogetated equals 1%
of lawn maintenance arag =13
year

Prograre Administrstion and
Swiaba Inspacion

$0.187 finear foot 2 yaar,
pius $25 7 inspaciion

§0.15 [ linear foct 3015 dinaar font

nzpesct four tmes par Year

Fotat

- £3.58 1 Bingar foot

3075 Minaar foot -

Jamary 2003
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Maintenance Cost

Caltrans (2002) estimated the expected annual maintenance cost for a swale with a ributary
area of approximately = ha at approximately $2,700. Since alinost all maintenance consists of
mowing, the costis fundamentally a function of the mowing frequency. Unit costs developed by
SEWRPC are shown in Table 5. In many cases vegetated channels would be used fo Convey
runeff and would require periodic maowing as well, so there may be little additional cost for the
water quality component. Since essentially all the activities are related to vegetation

management, no special training is required for maintenance personnel.
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ATTACHMENT F

OPERATION AND MAINTENANCE PROGRAM FOR
TREATMENT BMPS

(NOTE: INFORMATION REGARDING OPERATION AND MAINTENANCE CAN BE OBTAINED
FROM THE FOLLOWING WEB SITE: HTTP.//WWW.CO.SAN-
DIEGO.CA.US/DPW/WATERSHEDS/AAND DEV/SUSMP.HTML.)




Estimated viaues derived from Callrans Pilot BMP Study. This spreadsheat will

APPENDIX H Estimated O & M Costs for BMP Project
]

change as additionai dala becomes availabie. Labor Equinmen Mater Total  [Comments
. Par, Hrs Rate Cost Type Days rate Cost itern Cost Cost
BIOFILTER —~ 5TRIPS and
SWALES
Preventive Maintenance and
Rouline Inspactions 1 )
MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE-SPECIFIC ) | T Tl T
ROUTINE ACTIONS INCICATOR MEASUREMENT FREQUENCY LACTIVITY REQUIREMENTS
Average vegetation sifing
height exceeds 12 Once during wet trirmer,
inches, emergance of  |Visual nspection of  |season, once during Cut vegetatior: te an rake, fork,
irees, or waady vegetation throughaul {dry season {depending [averags helght of 6 Ramove any trees, or one-ton fruck & bags, safety
Height of <mum»ng‘ vegetation strip/swale on grewth) inches woody vegetation, 10, 43.63 438, 3 lhydraseeder 2 26,34 53 quipment 50 538,98

‘isual inspaction of
strip/swale. Prepare a
site schematic 1o
record lacaticn ang
distribution of barren
Lass than 80 percent ar brawning spats to

coverage in strip ba restored. File the |Assess quaniity
inver/swale or less than ic far ded'in May each
Assess adequate vegetative 70 percent ot swale assessment of vaar late wet ssason Reseedirevegetate one-ton truck &
cover side slope persistent problems.  [and late dry season, barren spats by MNov. & 43.63 348 B4ihydroseeder 1 48.15 48 15iseed 150 547.19

Starify area to be
frestored, ta a depth of 2.
inches. Restore side
slape coverage with

ang-fon truck &
Nydroseed mixture, a 4383

nydroseeder o 2684 0 ]

=)

sgasons) of
raseeding/ravegetating
and growth is
ursucsessiu both times,

an erosion blanket or
equivalent protection w
be instatlad over eror

ane-ton truck &
areas 0 43 63 Ofhydrasesder o 26.84 Olbdankst a a

DOuring routing irashing, [Remove l#tter, and

one-ton fruck &
inspect for debris accumudation |Debris or liter present  {Visual observation par Districts schedule: [debris:

None 2] a clhydrosesdar. 1] i} a 0

Remove sediment, If
flow is channaled,
determine cause and
take: corrgctive action. If
sediment becomes deap
enaugh to change the
flow gradient, remove
Sediment at or near sediment during dry
vegetaticn height, season, characiarize and
channeling of flow, propery disposa of
inspect for accumulatad inhibited flow due to sediment, and

sediment change in siopa, Visuai chservation Annually reveyetata. 18 43.63 G98.08

seed, testing
ane-tan truck & and disposal once every
hydrosesder 1 48.15 48.18{of sediment 300| 10468.23 |Ywee years
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Estimated vlaues desived from Caltrans Pitot BMP Stady. This sproadsheat wilk
change as additional dala becomes available.

M Costs for BMP Project
) _—

l

Labor

Materials

Equipment

Per. Hrs Rata

Cost Type

Days rate

Cost

fem

Cost

Totak C
Cost

Inspect for burrows

eneral Maintenance
Inspestion )
TOTAL BIO FILTER AND

Annually and after

Bumows, hales,

lnlet strctures, outiet
siructuras, sids slopes
or other feaiures
damaged, significant
erosion,emergence of
trees, woody vegelation
. fence damage, etc.

Visuai

Visual abservation

trimming.

mm_.s_..»:::mh? late
wet season and late dry
Seas0n.

Notify enginaer to
determina if regrading is
necessary. Ifnacessary,
regrade to design
specification and
revegetate swale/strip. If
regrading is necessary,
the process should star
in May. Revegetate
strip/swale in Nav. Target
GOMpiation prior to wet
sBasa,

Where burrows cause
saspage, erosion and
leakage, backfill firmly,

Mane

‘Corrective action prior lo
wet season, Consult
engineer if an immediate
sofution {8 not evident,

Remove any rees, or
woody vegetation, 16

2 43563

43.63!

37,26

cne-ton truck &
Djhydroseader

one-ton truck &
598.08 hydroseedar

Q 25.84

2 26.84

53.68

87.28

751.78

SWALES

a2z

2268.76

203.66

500

2972.42

BIO STRIP WITH SPREADER
DITGH

Inspect for standing water

‘Water accumslation in
spreader ditch

Standing water in
dilch

Within 72 hairrs after a
storm event 0.75
inches or greater.

Pe-water the spreader
ditch to a dapth of lass
than 0.23 inches. If
sediment fmpedes the de
walsring activity, then
MOV Or ramave that
portion of the sedimant.
Characterize and
properly dispose.

Inctudes all the ahove
plus the fallowing.

3 43.63

130.89 0

130.89

Da-water the spreader
ditch 1o a depth of lass
than 0.25" by removing
the bypass piug ana
allowing the water to
drain into the infitration
trench. Use cara to
prevent sediment from
discharging into the
infiltration tranch.
Replace the bypass plug
once the de-watering has

been completad.

& 43.63]

261.78 Ci a o]

261.78




APPENDIX H Estimated O &

M Costs for BMP Project

Estimated viaues denived from Catlrans Pilot BvP Study. This spreadsneet wil

_ M _ |
nqmwmm.mm.mnnwzopml daia becomes svaitable. \.abor Equipiment Materiais Total fCommants
Per. Hrs |  Rate Caost Type Days rate Cost Itern Cost Cost
At the end of the wet
seasan, femave the
bypass piug and allow
the spreader gitch to
drain, Usa cara to
prevent sediment from
discharging into the
infiltraticn trench.
Remova, characlerize,
and disposa of sediment
from the spreader ditch,
Replace the bypass piug testing &
bafare the beginning of dispusal
the wet saason, 2, 43.63 87 2% |sedan 1 21.28 21.28{casts 200 308.54
BIG STRIP WITH T ]
SPREADER DITCH 55, 2399.65) 203 68| 5000 310331
CONTINUOUS DEFLECTIVE
m.mvbmb,m._n_z {GOS) UNETS
Preventive Maintenance and ]
Rouline Inspections
DESIGN CRITERIA,
MAINTENANCE FIELD MEASUREMENT MAINTENANCE SiTE-SPECIFIC
ROUTINE ACTIONS INDICATOR MEASUREMENT FREQUENCY ACTRATY REQUIREMENTS
_:wnmnﬂwmamﬂ accumulatian
of material
ar 1] Q 0
‘When the sump s 50%
fult during two
consecutiva manthly
inspections, a o il
or
testing &
Annually in May, offact ane-lan truck & dispasal
cleaning within 15 days Empty unit 72 43.63]  3141.36|vactor 3 198.75| 596.25{costs 1800] 5537.51
4] i 0
Hours
Remove trash and dadris accounted for
Inspect weir box for Presence of frash and Monthiy during the wet |white onsite contjucting duing
debris [Visual observation season Inspeciian. 0 0 [s} Q o 2} 0 @|inspections
if standing water cannot
ba removed or remains
faspect for standing water. ( (Annually, 72 haurs after| through the wet seasen
inelude with ait of inspection) Standing water in sump |Visual observation target2 storm (8,75 in}  fnotify VCD, MNong
o - Hours
Inspect the screen for damage  [Screen becomes atcounted for
and to ensure thal it s properly [clogged, damaged or Annuaily before wet .n:::u ‘
fastened. inose Visual observation s@asan. Clean screen, None 0 0 0 a 0 0 1] '] [ 0 15
immediately consult with
enginesr ant
manufacturar's
representative to devalop Haurs
Holes in screen, large & course of action, effact man@::.mn far
daebris, damage lo Annually or after a repairs priar to the wet M_E_nn
Inspection for structural inlegrity fhousing or weir hox Visual ahservation cleanaut. season. Narne 4] 4] Ojinspecticns
TOTAL C2S UNITS 72 3141.38 596.25 18004 553781
DRAIN INLET INSERTS ~
FOSSIL FILTER
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Estimated viauss derived from Caltrans Pilgt BMP Study, This spreadshest will w W * ]
change as additional data becomes available, Labor Equipment Materials Total  [Commaents
Per. Hrs | .Rata Cast Type Oays rate Cost Item Cost Cost
Freventive Maintenance and
Routine inspections.
DESIGN CRITERIA,
MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE-SPECIFIC
|ROUTINE ACTIONS INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Sufficient debris/trash
that could interfere with
proper functioning of
inspect for debrisdrash insert Visuai observation. During the wet season; 43563 4] ¢} a
Remove and property
dispose of debrisfrash,
Target sompietion period
{ Befare and onca during each whiie onsite conducting
targat2 storm (9.25 in) avent Y 18 43.63 785.34 a 785.34
Replace Fossil FitarT™M
adsorbent within 16
working days,
Characterize and
Absorbent granufes dark £1 At the end of each proparly dispose speni
gray, or darker, or unit target? storm (0.25 in)  |media priar o wet
il and grease ramavat clogged with sedi Visual observation avent SEas0n, 2 43,63 87.26 ] 87.26
Replace insert or
immatiately consult
vendar to deveiop course
Braken ar otherwise Twice per year in of action, effect repairs
Inspection for structural integrity idamaged ingert Visuak cbservation October and May. Wwithin 10 working days  |None 2 43.83] 87.26 4] 8726
new
Remove, characterize, adsorbant
and properly dispose of and testing
£nd of wet seasan, Aprit media a Replace media & disposal
Annual renewat of meadium 30 None Annuafly, in May before Qct 1 None 2| 43.53 87,26 |sedan 1 21.28 21.28{cosis 115 223,54
TOTAL DRAIN INLET
INSERTS-FOSSIL FILTERS 24 1047.12 24.28 115 1183.4
DRAIN INLET INSERTS =
STREAM GUARD
Preventiva Mainisnance and
Routine Inspeciions
CESIGN CRITERIA,
MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE-SPECIFIC
ROUTINE ACTIONS INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Visuzal Inspection of Replace insart. Target
Sediment mare than 8-  [sediment collacted completion while cnsita
Sediment removal inches within insert Curing the wet season: jeonducting inspection. 0 [4] [¥]
Remove and dispase of
Suffitient debrisfrash debrisftrash, Target
that could interfere with completion period while
proper functioning of cnsite tonducting
nspect for debris/irastt insart Visuat ohservation Duiing the wet seasan |inspection. Gi ¢} o
Visual abservation
When oif absorbent (absorbent palymer Within 10 working days,
polymer becarmnes expansion indicates oii replace oil absorbent
Oil and grease removal with: oil saturation) Monthiy palymer 2 43.63 a7.26 ] 87.28
Repiace insert or
immediatsly cansult
vendor to deveiop a
course of action, affect
Signs of rips, gashes, [Twice per year in repairs within 10 warking
Inspection for struclural infegrity |andfor fallen media Visual observation Cctobgr and May. days MNane 2| 43,53 a7.28 a 87.28
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Estimated viaves derived from Galtrans Pilot BMP Study. This

APPENDIX H Estimated O & M Costs for BMP Proj
| _

| | _ *
change as additionat data becomes available. tapar Equipment Y ; Total |Gomments
2er, Hrs k Rate | cast Type | Days _ rate | Cost liam _ Cast Caost
new
Remave characterize, adsorbent
and properly. dispose af and tasting
End of wet season, April media.. Replace media & disposal
Annual renewat of medium kg Nane Annually, in May hefore Oct 1 MNone 2 43,63 87.26{sedan 1 21.28 21.28]|costs 1951 303.54.
TOTAL DRAIN INLET
INSZRTS-STREAM GUARDS 8 281.78 21.28 1950 47808
EXTENDED DETENTION
BASINS
jPreventiva Maintenance ang
Rautine nspections
DESIGN CRITERLA,
MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE-SPECIFIC
ROUTINE ACTIONS INDICATOR MEASUREMENT FREQUENGY ACTIVITY REQUIREMENTS
Cul vegetatian to an
Average 1 Wisual ob: fon and average height of 6- string
height greater than 12-  |random inches ang remove trimmer,
Basin side slope planted for inches, emergence of  [measuroments Once during wet trimmings. Remove any rake, fork,
erasion prolection ang planted  [trees ar woody through out the side  [seasen, once during tregs, or woody bags, safety
invert vegetaiion, slopa area dry season. vegetation. 435 4383 2094.24 fore-ton truck 2 26.84 43 68equipmant s0| 219792
Reseed/revagetate
barren spots prior to wel cne-tom truck &
Siope stability Evidence of erosion Visual observatfon Oclober gach year {season. 4] 4363 0{hydroseeder 4] ABAS Qlseed 150 150 | R
Contagt environmental or
[andscape architect for
appropriate seed mix,
Scarify surface if _ |
nesded, | _
If siter two appiteations.
(2 seasons) of
reseading/revegetating
and growth is
unsuccessful both timas,
an erosion blanket or
equivatent protection wil
be installed over eroding
areas. Mo erasion
blanket ke instailed in[NOT AN ANNUAL,
tha basin invert, COST [ 43.83 Qfone-ton truck 4 26:84 Glblanket G 2]
Annually, 72 hours
g water far mare after a target? storm
Inspect for standing water, than 72 hours Visual ohiservation (0.75 in) event 0 Drain facisity None
{1 Chack and unclog Shouid be Annual
clogaed orifice. Nitce,
Matity engineer, if
immediate soiution is not
evidant.
During routine trashing, {Remove and dispose of
Inspeciion for trash and debris  {Debrisfrash present Visuai observation per Distiicts schedule.  jtrash and debris Nane
0 Measure dapth ai 4-yd dump
apparent maximum truck, backhae
LInspaction for sediment and 3_13.:_._.. N . N .W Mﬂ.__”uqx M._m.
imanagemant and al I depth n of .m:..u<m an _...,._.unE
characterization of sediment for Jexceeds marker on staff Jsediment. Cafculate dispose of sediment. hydroseaderse %ﬂ_:a wsn . once every 5
removal gage average depth Annually Regrade if necessary, 16 43,682 698.08{dan 0.4 176.5 70.5 |disposal 460 1228 .64 |years
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APPENDIX H Estimated O & M Costs for BMP Project
, _ _ |

Estimated viaues defived from Caitrans Piot VP Study. This spreadsheet wil ” i _
change as additional data becomes availabie. Labor Equipment Materiais Total  |Comments
Par.Mrs | Rate | Cast Tvpe [ Days | rawe | Cost Item Cast Cost
1 Where butows cause
lAnnually and after saepage, arosion ang
Inspect for burrows Burmews, hales, mounds [Visuat cbservation ion timming. leakage, backfill firmly.
Intet structures, outlet
structures, side slopes
or pther features
damagad, significant
2rosion, emergence of
trees of woody Corrective action prior to
vegetation, graffiti or Semi-Annually, late wel {wet season. Consuit
Genaral Maintenance vandalism, fence season and fate dry engineers Jf immediate
sinspection damage, stc. Visual observation season Monthly sclution s not evident,  |Nane 16 43.63 #98.08{one-ton truck 2 26.84 53.69 751.76
TOTAL EXTENDED BASIN 80) 34904 177,96 650| 4328.36
INFILTRATION BASINS
Prevantive Maintenance and
Routine Inspactions
DESIGN CRITERIA,
MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE-SPECIFIC
ROUTINE AGTIONS INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Visual obsetvation and Cut vegetation tg an string
Veqgetation height random average height of §- wimmer,
exceeds 12 inches, measuraments Cnée during wet inches. Remove any rake, fork,
Vegetation of basin invert and emergance of trees or  [through ot the side  [seasen. cnce during trees, or woady bags, safety
side siopes woody vegetation, slope and invert area  [dry ssasor. 4 , Nore 48| 4363 2094 243two-ton truck 2 50 100 |equipment 50F 224424
Annually, 72 hours after
Standing water for more alargat? storm {0.76 |3 Drain facility, if
|nspact for standing water. than 72 hours Visual observation in) aver. possibfe. 18| 43.63 498,08 Fone-ton truck 4 26.84| 107.35 B0S.4a
O Notify engineer to
consider:
0 Remaove sediment, covered under
scarify invert, and sadiment
regrade if necessary, 0 a ofremoval
a0 ¥ unabie to achieve
acceptable infiltration
rate or imptement
aiternative sokition then
mave ta decommission 0 H a
0 If standing water zan
not be removed then
notify VCD. MNane
Inspection for trash and dabris During routine trashing, [Remove and disposa of
at inlet structures Debrisftrash prasent Visuaj observation per Districts schadule. |trash and debris Nane
Measura depth at 4-yd dump
apparant maximum truck, loader &
aneg minimum Remove, characlerize railer, grader,
Sadiment depth accumuistion of and propery dispose of sadan, one-ton
Inspection for sedimant exceeds marker on slaff [sediment. Calculate sedimen. Regrade and truck & mam.n. testing. once every 10
accumulation gage. average depth | Annuaily revegetate bare arzas.  [Mone 4 43.83] 174.52| hydrosseder 0.5 256.94| 128.47|& disposal 150 452.99{years
Reseedirevegetate
barren spots by Moy,
Scarify surface if ane-tan truck &
Slope stability Evidence of erosion. Visual sbservation Oclober each yoar. |needed. 20 42.83] 872.6hydroseseder 1 48.15 48,15 |saed 275] 119575
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Estimated viaues derived from Caltrans Pilot BMP Study. This spreadsheet will
change as additionsl data becames available.

ts for BMP Project
7 _ —

]

Labor

Materials

Per.brs | Rate |

Cast

Type

A Days _

rate

W Cost

kem | Gost

Totaj
Cost

Comments

Inspect for burrows

Butrows, hoies,

Visuaj observation

Annually and after
vegetation timming.

General Maintenance
Inspecilon

Inlet structures, outlet
structures, side siopes
or sther features
damaged, significant
arosion, gmergence of
trees or woody
vegetation, graffiti ar
vandalism, fence
damage, etc,

[Visual observation

Semi-Annually, late
wet season and late dry.
season

If after two applications
(2 seasons) of
reseeding/revegetating
and growth [s
unsuccassful both times,
ar ernsion blanket ar
aquivatent protection wiit
be instatled aver eroding
areas. No srosion
blanket will be Instatled in
the basin invert.

Contacet envircnmenial
or landscape architect far|
appropriate seed mix.

3 Whera burrows cause
seepage, ernsion and
|eakaga, backfil firmiy.

Take corrective action
prior to wet season.
Consuil engineer i
immediate sclution is not
avident,

MNone

MNone

MNong

20

43.63

43.63

43.83

872.51

ane-ton truck

nne-ton truck

two-ton fruck

26.84

26:84

50

50

blanket

B0

B0

TOTAL INFILTRATION BASIN

108

4712.04

433.98

535

822.8

5681.02

INFILTRATION TRENGHES

Praventive Maintenance and
Rouline nspections

BESIGN CRITERIA.

ROUTINE ACTIONS

MAINTENANCE
INDICATOR

IFIELD

MEASUREMENT

MEASUREMENT
FREQUENCY

MAINTENANCE
ACTIVITY

SITE-SPECIFIC
REQUIREMENTS

Inspect for standing water

Standing surface water
for more than 72 hours

Visual observation

Annuzlly, 72 hours
aflar a target2 storm
{0.75 in) event

[ Drain facility

[ Notify enginesr to

T Undertake
investigation for caurss
of action 1o achiave

ptable infiltration
rate. if unabje ta achieve

p infiltration
then BMP aperations
Leasea.

43,63

43.63

698,08

one-ton truck

28.84

53.68

751.78

at inlet and outiet structures

Inspeclion for frash and debris

Trash/debris prasent

Visual observation

During routine trashing-

per Districts schedule.,

[J If standing water can
not be remaved, notify
VCD.

Ramove and dispose of
trash and dabris.

Nane

None

=]

Does not
inciude Vectar
Conirol
Agency costs
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Eslimated viaues derived from Cattrans Pilot BMP Study. This sp . i | ]
ichange as additional dats becomeas availabie. Labar Materials Total |Comments
Per.Hrs | Rote Cast Twe | Days rate Cost ltem Gost Cost
Visual inspection of
the stone aggregate, Remave top layer of
ne sedimeni should be trench, sit, filter fabric
visible at tha tap of the andg stone, wash stons
trench due to and reinstafi fabric and gradeai] reglacement
Inspect for sediment sediment buildup from stone ino tranch prior to shoval, 10-yd stone and onee avary 15
accumuiation Visible sediment filtar fabric. [ Annually. wet season. MNong 8 43.53] 349,04 fdump trucks 0.086 80co 396 |fiter fabric 1200 194504 |years
Iniet structures, cullet
siructuras, filar fabric or
athar featuras damaged, Take corrective action,
emargence of trees or . prior to wet season.
woody vegetaticn, Semi-Annually, fate wet |Consuit enginser if MNone Remove any
General Maintenance graffiti or vandalism, season and late dry immediate solution [3 not [trees, or woody
Inspection fance damage, efc. Visuzl cbsarvation Wby avident, vagetation. B; 43,83 349.04 |one-ton fnick 2 26.34 53.68 40272
TOTAL INFILTRATION
TRENCHES 32 1396.18 50336 1200|  3099.52
MEDIA FILTERS —
PERLITEZEQLITE
Preveniive Maintenance andg
Routing Inspections
DESIGN CRETERIA,
MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE-SPECIFIC
ROUTINE AGTIONS INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
a 4363 0fone-tor truek a 26.84. o a
Inspect for sedimant Sediment ocsupies 10%
accumuiation in pre-treatment  |of the fiter chamber Measure with
Isedimentation chamber volurma. appropriate device Annually in May. 4| 43.63! 174.52|ane-ton fruck 1 28.84 26,94 201,36
|Remove sediment priar
to wet season. testing &
Characteriza sediment disposai
and properly dispose Nong 8| 43,63 349,04 sadan 1 2128 21.28{costs 60C 570.32
1] i) Q
Ciean par manufacturer's
Per manufaciure's guidelines, Ptior to wet
Inspect for minor maintenance  |guidetines None | Annaity seasqn, Mane. 4 43.53 174.52 jore-ion truck 1 26 84 26.84 201.36
Caonsult with
manufacturer regarding
nead far replacemsnt of
canisters, If
manufasturar confirms
need, replace canisters.
Priar to wet seasor.
When canisters are
changed send canisters
o manufacturer to major
IBF's recar Par Ire's Per matfacture's determine remaining fife maintenanc By Cantract
major maintenance guidelines quidelines Annuaily of the media None 8 43 63 348,04 ]one-ton truck 1 26.84 28.841e 5000 5375.88|and oversite
Remova and dispose of
Inspection for trash and debris trash and debris when on
at inlet and outlet structures and During routine trashing, [site condusting
within vauits Trash/debriz present Visual observation per Cistricts schedule.  [irspactions, MNone 0 43.63 G a 0
‘Water accumulation in  {Standing water in any :
any structure or other  Istructurs or other Annuatly, at end of wei {0 Gravity drain where -
Inspedt for standing water tocatian within the filler  [location within the fiter|seasan. possibie. "] 43.53 Qlane-ton truck 1 [s] 0 Io!
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APPENDIX H Estimated O & M Costs for BMP Project
Estimated viaues derivac from Caltrans Pilot BMP Stugy, This sp will [ I | }
<hange as additional data hecornes available, Labor Equipment Materials Total _|Comments
Per.Hrs | Rate Cost Type Days | rate Cost ltem Cost Cast
O if standing water can Does rot
not he remeved or include Vector
remains through wet Control
season notify VCD. None ] o ofAgency costs
Inlet structuras, outlet Take corractive action
jstructures, vauit. piping, prior tor wet seasan.
or ofiver features Semi-Annually, lata wet {Consuit enginear if
GSehatal Mai and far graffiti season and late dry immediate sofution is not
Inspection ar i Visuat obsarvation =eason Monthly evident, Mone 8 43.53] 349.04 [ane-ton truck 2 26.84 5388 402.72
TOTALMEDIA FIETERS —
PERLITEIZEQLITE 32 1396.18 155.48 5600} 7151.64
MEDIA FILTERS — SAND
WIPLMP
Praventive Maintenance and
Routine {nspections
DESIGN CRITERIA,
MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE-SPECIFIC
ROUTINE ACTIONS INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Annually, after ane
target2 starm (D.75 in}
Drain time exceeds 72 [Determine drain time  [event during wet 0 Remave sediment,
Drain iime of 48 hours hours by visual observation |[season trash and debris, 4 4353 174.523one-ton tnsck 1 25.84 26.84 201.36
0 Check orifice 4 1] 1]
drums,
T Notify engineer shove], rake,
consider removing top 2 drum
inches of media and grappler,
dispose of sedirnent. canfined
Restore media depth to space
18 inchas when overali  |Escondido MS equipment
media depth drops to 12 |Delaware SF — Remove characteriza
Inches. Complete prior to {and restore media ton and
wek season. depth to 12 inchas. 12 43.63|  323.56Fhoom truck 2.5 7454  37.47|disposal 1250f  1811.03]every 2 years
drums,
shovel, rake,
drum
grappler,
canfined
space
Ramove sediment prior Bguipment
inspect for sedi t depth o wet seasan, characteriza
latfon in sedimentation |exceeds marker an staff [Measura with M i Ct i tion and
chamber gage. tapprepriate device depth annually, and properly dispose. 12| 4863  523.56{boom truck a5 74.94 37.47|disposaj 1250  1811.03|every 2 years
Remove and disposa of canfined
Trash and debris Puring rewtine trashing, [trash and dabiis during space
Inspestion for trash / dehris presant [Visual observation per Distticts schedule, [routine trashing, Mone 1 43.63 Qlene-ton truck _ J 26.84 ajequipment 0 ]
Make assessment o
determine if prodlem is
electrical or mechanicat, confined
Inspect pumps for proper Energize pump o see Take appropriate action. N mammm
funclioning Pump does not operate [if water is discharged  {After every storm. Replace pump if needed. jDistrict 7 flters only o 43,63 Jfone-ton fruck 4] 26.24 0|sauipment a a
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APPENDIX H Estimated O & M Costs for BMP Project
Estimated viaues derived from Caltrans Bilot BMP Study. This spreadshaet will _ ﬁ _ i _
change as additional data bacomes avaitable, Lahor Equipment Total  |Qomments
Per.Hrs | Rate | Gost Type I Days | rate | Gost Hem | Cast Cast
pump ar
parts,
confined
inspect pumps for serviceability |Per manufacture's Per manufacture's Fer manufacture’s Per manufacture's . space
and periodic maintenance guidefines guideiines guidelines guidelines District 7 filters aniy 0 58.7 0(ene-ton truck a 26.34 Glequipment a ]
|
Annual inspectians 1 Where burows cause
aftar vegetation sespage, erosion and
Inspect {or burraws Burrows, holes, mounds. |Visual observation trimming. leakage, backiill firrly.  iNane a Qi ]
Water accumulation in  [Standing water In any Annually, 72 hours after
any stnecture or other | |structure or other atarget2 starm (0.75 [T Gravily drain where
Inspect for standing water location within the filtsr Jiogation within the fifter| in) possible, 4 4363 174.52 [oneton truck 1 26,54 26.84 201.38
I Matify enginger, i
immediate solufion is not
evident. 2 43.63: B7.726 il 87.28
O i standing water can Does nat
nat be removed or include Vactor
remains threugh wet Control
season notfy VCD. MNone 2 43.63 87.256 a 87.26]{Agency costs
Inlst structures, outlet
structures, filter fabric or
other featuras damaged, WVithin 3G working days,
emergence of take corractive action.
vegetatian, graffiti or Semi-Annually, [ate wet [Cansuilt engineer if
General ism, fence iseason and lata dry immetdiate solution is not
Inspection damage, etc. \isual ahservation iseason Monthly fevident. Mone 8 4382 349 04 [one-ton truck 2 26.34 5368 40272
TGTAL MRRIA FILTER-SAND
wiPLmMP 44 1919.72 182.3 2500 4502.02
MEDIA FIETERS — SAND
WOPUMP
Praventive Maintenance and
Rauling Inspections
DESIGN CRITERIA,
MAINTENANCE FiELD MEASLUREMENT MAINTENANCE SITE-SPECIFIC
ROUTINE ACTIONS HNDICATOR MEASUREMENT FREQUENCY ACTIVITY REQLIREMENTS
Annually, after ona
target2 storm (0.75 in)
Draifl fime exceeds 72 [Determine drain time  [event during wet 1 Remove sediment,
Drain time of 48 hours holrs by visual observation |season trash and debris, 4 43,582 174 524ane-tan truck 1 26.8a 26.84 201,328
£ Check orifice 4] a 0
drums,
1 Notify engineer to shavel, rake,
soqsider removing top 2 drum
inches of media and grappler,
[dispose of ssdiment. cenfined
Restare media depth to Sprace
18 inches when overall  |Escondide MS ¢guipment
media depth drops to 12 [Delaware SF - Remove characteriza
inches. Compiete prior to [and restore madia tion and
wet 3aason. depth to 12 inches. B| 43.63 349.04 {boom truck 0.33 74.24] 24.7302{disposal 8331 120677 [every 3 years
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s for BMP Project
Estimated visues derived from Gattrans Pilot 8MP Study. This sp il * i i _ _
change as additional data becomes avaiable. Labor Equipment Matarials Total |G
Per, Mrs | Rate Cast Type rays rate Cost ftem Cost Cost
drums,
shavel, rake,
drum
qgrappler,
confined
space
Remove sediment prior equipment
Inspect for sediment Sediment depth o wel season. characteriza
accuntulation in sedimentalion  }exceeds marker on statf [Measure with Measura sediment Characterize sediment tion and
chamber gage. appropriate device depth annually, and properly dispose, B 43.63 349.04{hoom truck 0.33 74.94; 24.7302{disposat 833}  1208.77 |every 3 years
Remave and dispose of confined
Trash and debris Durng reutine trashing, [trash and debris during space
Inspection far trash / debris present Visual abservation per Districts schedule, [routine trashing, None 24 43.83]  1047.12 jone-tan truck 2 26.84 53.g8 [equinment 50 1150.8
Annual inspections 0 Where buirows cause
after vegetatian seepage, ension and
finspect far burrows Burrows, heles, mounds. f\visual obsarvation trimming, loakage, backfil firmly.  |None i] 0 i}
Water accumulation in - IStanding water in any |Annually, 72 hours after
any structure or other structure or other a target2 storm (0,75 {0 Gravity drain whers
Inspect for standing water {ocation within the filter $location within the filter i) I i | 43.63 174.52 |ene<ion truck 1 26,84 26.84 201.38
3 Notify engineer, if
immediate sofution is not
fevidant. 2 43,63 87.26 ¢ 87.26
i If standing water can Does not
not be removed or include Vector
remains through wet Cantroj
[season notify VCD. MNone 2| 4363 87.26 q 87 26]Agancy costs
Indet structures, outlel
struttures, filter fabric or
uther features damaged, Within 3¢ working days,
emergenca af take corrective action.
vegelation, graffiti or Semi-Annually, late wet [Consult enginsar i
| ce ism, fence season and late dry Immediale salution is not
inspection damaga, etg. ‘Visual observation seascn Monthly avident, Nane 8 43 83| 349 04 fone-ton truck 2 26.84 5368 402,72
TOTAL MRDIA FB.TER-SAND
wosreume B0 2617.8 210.5 1718 45443
MUL TLCHAMBER
TREATMENT TRAINS
Praventive Maintenante and
Routine Inspections
DESIGN CRITERIA,
MAINTENANCE FIELD MEASUREMENT MAINTENANCE SHE-SPECIFIC
RCUTINE ACTIONS INDICATOR MEASLUREMENT FREQUENGY ACTIVITY REQUIREMENTS
Orain tima greater than
72 hours or sediment
accumulation is greater
Maximum flter drain ime of 72 |than 0,1 inch over more After ane targei2 storm
hes for design and smaller than 50 percent of the (0.75 in} event during |0 Remova and replace
storms fabric surface area. Visual observation Wet Season, fiter fabric blanket. 4| 43.53] 174.52 |one-tan truek 1 26.84 25.84 201.36
O If problem persists,
consult with engineer,
the media may need to
be replaced. Complete
prior to wet saasan. Nona 2| 43.63 g7.28 a ] 2 9 87.26
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Estimated viauss derived from Calirans

ot BMP Study. This spreadsheet will

| | L. ! W |
change as additional data hecomes availanle, Labor Equipment Materials Total jComments
Per,Hrs | Rate | Cost Tyee | Days | rata | Gost tam | Cost Cost
Inspection for trashy debris at During routing Remave and dispose of confined
inet and outle! structures and  |Trash and debris trashing per District trash and debris During space
the MCTT prasent Visual observation sthatule rautineg trashings. None a 4383 0jone-on truck i) 26.84 Ciequipment 56 50
drums,
. shovel, rake,
drum
grapeler,
confined
Sediment accumuiates space
50% of the volume Remaove sediment prior equipmant,
underneatt: the tube Remove tube setfler,  |io wel season. i
Inspecticn for sediment settiars, Maximum of 2- [Measura with measure sagiment Characterize sediment tion and
accumulation fest grit chamber appropriste device depih annually ant propery dispose, MNone 361 43.63] 1570.68 lone-ton trusk 1 26.34 26.84 |dispasal 00| 2197.52
(3 If standing water can Does not
not be removed or inciude Vector
remains through the wat Contral
season notify VCD, None 2 43.53] 87.28 0 87.26tAgancy costs
confined
space
Remove and replace equipment,
Replace filter media evary 3 filtar media. characteriza
years per desigrer's Operation greater than 3 Characterize and vactor and one- tion and
specification years Mot applicable Every 3 years property dispose. None 8| 43.53] 348.04 jton truck 0.33 198.76] 65.5875 dIspasal 1200| 1614.628 {every three yesl
Annually, renew sorbam
pllicws, or immediataly if
pillows are darkened by
Inspect sarkent pillows In main |Darkened by oily oily material, characterize
settling chamber material WVisual Obssrvation [Annually, in May. and properly dispose. None & 4383 174.52 jone-ton fruck 1 2884 26.84 |5arbent pillay 100 3M a5
Make assassmant to
determine if problem is
electrical or mechanical. canfined
Inspect pumps for proper Energize pump lo see Take appropriate action. space
functianing Fump does not operate [if water is discharged |After Bvery storm. Replace pumng if needed. |None a 43.83 Ofone-ton truck a 28.84 niequipment [1] 0i
confined
space
equipment,
Tspect pumps for serviceability |Per manufacture’s Par s Per f: ) Per manufactura's pump or
and periodic maintenance guidefines guidelinas quidelines guidelines Nane a 85.7 0fane-tan truck 4] 26,84 oiparts o i}
Inlet structures, outist
structures, filter fabric,
setiling tubes or other
features damaged, Within 30 working days,
emergence of take corrective action.
vegetation, grafiiti or Semi-Annually, fate wet |Consult engineer if
General , fence season and late dry immediaia solution is not
{nspection damage, etc. Visual observation s6asen eviderd, None & 4363 349 04 |one-ton truck 2 26.84 53.68 402,72
TOTAL MULTI-CHAMBER
TREATMENT TRAINS B4 279232 199.788 1950¢ 4942108
OILWATER SEFARATOR
Pravantive Malmenance and
Roulina Inspections
DESIGN CRITERIA,
MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE-SPECIFIC
ROUTINE ACTIONS INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
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Estimated viaues derived from Caflrans Pilot BMP Study, This spreadsheat will

r BMP Project
[ [

t |
change as additfonat dala becomes available, Labor Equipmenti Total G
B Per Hrs | Rate Cost Type Days rate Cost jterm Cost Cast
Inspect for sediment Prior to wet seasan,
accurmulation in the pre- |remave the accumulatet
separater and separator Measura with material. Characterize testing and
chamber Greater than 12-inches  |appropriate device Annualty and properiy dispose, None 4 43,83 174.52 ofdisposal 120 284.52 |every 5 years
Prior to wet season
Oif depth is not more Gauge the level of rermave and property
Inspect for o accumuiation in  Jthan 50 percent of ailfwater with a dispose of oil and testing and
il chamber chamber volume waoden gauge stick  |Annuaily grease. None 1 4353 4363 0dispasal B0 102.83}overy & years
'Wash the coalescer in an
appropriate are: with
Inspect coalescer for debris and |Debris or gummy high-pressura hot water
gqummy deposits deposits prasent Visual observation | Annuaity when needed, MNone 1 4363 43,63 [i] 43.63
Fill with water prior to wet!
inspect water jevel in tank Less than full Visual abservation Annualty MNane 1 43 B3 43,63 ¢] 4363
Qperate each
mechanical companent
to ansure propar
Inspect for generat mechamical {Par manufactura's Per manufacture's cperation. Repair as
integrity guidalines quidah Annually needad Nong 4 43,83 174 52 a 174,52
TQOTAL DIL-WATER
SEPARATOR 11 479.93 1) 189 659.93
WET BASIN
Preventiva Maintenance and
Rouline Inspections
DESIGN CRITERIA,
MAINTENANGCE FIELD MEASUREMENT MAINTENANCE SITE-SPECIFIC
ROUTINE ACTIONS INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Evaluate drain time
Trom iniet and outlet
flow data Inggers or Once during wet
24-hour draw down measured observe 25 hours after |seasen and after
betwasn the rim of the outlet Drawdown greater than  Harget2 storm (0.75 n} Jcomgletion or
structure and invert of the W |25 haurs or water is Cbservation of water  |modification of the .
orifice i 1he gutisl structurs, flowing gver weir, flowing over spiltway If >25-hours: 4 43.43] 174,52 lone-ton truck 1 25.84 26.54 207,36
O Cpen gaie to
discharge water to
permanent pool
alavatian, 2 43.53| 47,25 |ane-ton truck 1 26.84 26.54. 114.1
1 Clear putlet of dehris, 2 43.83 87.26 |[une-ton truck 1 26.84 26.84 1141
3 Consult engineer if
needed. 2] 4363 47.26 |ene-tan truck 1 26.84 2634 1141
Q g ]
If water is spi
weir, open canal gate
il watar level is at
permanent pocl
elevation. Checkiclear
outlet of debris, MNone 4 43,63 174 52 jane-tan truck 1 26,84 26.84 201.36
‘Where durrows cause
Annually and aftar fsaepage, erosien and
Inspect for burrows Burrows, hoies, mounds JVisual observation vegetation rimming, leakage, backfill firmly.  iNane 4 43.53 174.52 fene-ton truck 1 26.84 26.84 201.28
Inlet strugtures, oullet
structures, side slopes. Take corractive action, or
or other featires rastore 10 as-constructed
damaged, significant candition prior to wet
erosion, graffiti or Semi-Annually, late wet |seasan. Consult
ism, fance season and late d engineers i immediate
NM””Hm_cﬂ_mﬁ.m:n;nm ,M”.M_Mm.r. stz Visuat observation  [season i solution is net evident,  {Nane 43.83| 349 .04fone-ton truck 2 26.84; 5368 A02.72

13




ect

14 of 16
1423/2003

Appendix H Estimaten O&M Cost for Treatment EMPs.xls-Details

Estimated viaues derived fram Callrans Pilot BMP Study. This
change as additional data bacomes available.

APPENDIX H Estimated O & M Costs for BMP Proj
I

Labor

Etuiprnent

Materizls

Por, Hrs

Rate

Cost

Type

BCays

rate

Cast

Item

Caost

Total

Cornmants

Inspect Zone 1 4 for vegetation
covarage and density to sustain
vector abatement effisacy

Cost

{See attachments for zone
Incations.)

Observable

Visual, visible
vegetatian growth ar

coverage/density

qrowth

Quarterly

1. Have a biologist
Survey the Wet Basin {p
detarmine if any birds are
nesting or other sensitive
animals are present. if
birds are nesting, with
advice from the biologist,
proceed with the
maintanance.

70

sedan

21.28

21.28

581.28

2. Lower and maintain
the water level to expose
the area to be
rmaintained, do not

il y drain basin

174.52

cone-tan truck

26.84

26.84

201.36

3. Machanically remove
aliCut pf {

56|

43.63

string
trimmer,
hand toals,
bags, safety
equipment

244328

one-ton fruck

2584

80.52

108

4, Disposa of the
'vegetation material in 3
fandfi or ather
appropriats disposal
area,

24

1047,12

packer

53.44

160.32

hand toals,
safety

eguipment

2823.8

4.5. Restock mosgquito
fish as recommended by
vector control agency,

Nona

70

563

sedan

21.28

21.28

1257.44

581.28

[nspect Zone 2 4 for vegetation
coverage and density to sustain
vacior efficacy

such that r

Vegetation density is

Musquite fish cannat
he segen in the planted
fish lares, i

planted area.

cannot swim freely in thejdensity approximately

80 to 100 percent

Quarterty

Annuaily, or at a spes
request of the local
vector control ageney

1. Have a binlogist
survey the Wat Basin to
determine if any birds are
nesting or other sensitive
animals are prisent, If
birds are nesting, with
advice from the biologist,
proceed with the
maintenance.

70,

560

sadan

21.28

21.28

581.28

2. Lower and mainain
the water level to expase
the area to be
maintzined, do not
completely drain basin

43.63

174.52

ane-ton truck

25.84

Z01.36

14
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Estimated viaues derived rom Caltrans Filot BMP Study. This spreadsheet wil

M Costs fo
[

ect
_

chi s additi it i .
ange a: ianal ¢ata becamas avaitable, Labor Equipment ‘Matarials Tatal | |Comments
Par.Hts | Rate Cost Type Days rate Cost Itarn Cast GCost
3. Mechanically
removeCut Typha sp.
(cattail), Scirpus sp.
{bulrash) to produce .
random vegetation aﬂ._.__._n
clustars (2-5 plants) with »H_BM__._W_.. !
clusiers at approximataly smn awh_
0.5 meters on centerd, 95, .Q
An effort should ba made Fauipme
to maintain a ratio of
Soitpus to Typha of 211,
If the vegetation is cut,
cuf the vegetation 1o
bejow the permanent
B00) water surface, 56. 43.63(  2443.25 |one-ton 3 26.84 80.52 100 2623.5
4. Dispose of the
vegetation materiat n a hand tools,
Handfill or other safety
approptiste disposal equipment
araa. 24 0|packer 3 53.44| 180.32 50 2190.32
5, Monitor vegetation
density quarterly to
deterrine grow back
rata, None 4 43.53] 174.52{one-ton 1 26.84 26.84 201,36
Mairtain Vegetated Access
Road to reduce five hazard from
contact with yehicie catalytic
convarters. 0 a il
0 0 of T
Inspect for sediment More than 2 inche Sedimant depih
accurnulation in forebay and tha forshay and 4 inches{exceeds marker on
imain pand int the main pond, or staft gage. Q Y Biife cycle
Measure in forebay by
estimating depth using
stationing aiong
concrete maintenance
ramp. In main pond Remove and properly
by measuring down dispose of sediment. By
from water quality When pond is drained Mavember, restore
crifice and comparing ifor Zone 1 vegetation |vegetation to the plan
te as-constructed removal, or every 3 shown on the as-built
grade, years. drawings. La Costa site only 8] a 0llife eycle
] 0 0 0
4] i} a
- 0 0 a
TOTAL WET BASIN 222 9271.62 840,76 300] 10412,38
NOTES:
1. The design storm svent is a storm that has a one year, 24 hour recirrence frequency.
2. A target storm event is a storm greater than 0.7525 nches of rainfadl, For drain iniet insers, a target storm event is a siorm wil & predictian of greater than 0.25 inches of rainfail.
3. Woody wetland vedetation consists of: willows {Salix spp), mule fat (baccharis [ d (populus fremontii), and western sycamore {plantanus r Mota, this criterion is nat o tha wet basin.

4. Zone 1, open waler area of the basin, average depth is about 3 feel. Zone 2, shallow water bench, depth of water 0 —
storage, (See attachments for zong locations.) Zone A is the remaining upland sicpe hetween Zone 3 and the maintenancs road.

12 inches. Zane 3, perodic inundation is the temporary water stoca

ge volume impoundse betwesn the permanent goct and the averfiow weir, 1.8, the water quality

Hig Ad 1o Diney,

ument bas boag, 4

trained in the |

af.

reeios and thale babilat, ]

imhis i
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change as it data b

Estimated viaues derived from Caltrans Bllot BMP Stirdy. This spreadsheaet will

s fo
7

r BMP Project
1

! [

Labor

Tatal

Comrments

er, Hrs |

Rate

pment Materiais
Cost TYP® | Days | cate | Cost ftem | Cast

Cast

{materials if the guidance contained herein is o be used for a separate project [n another area.

u o T > v -
threatened and endangered zpacies harborage. Further, same of the maintenance recommandations are based on tha requiremants of specific plant specias usad in this Pilot Pragram.

The recommendations provided in this document must be reassessed with respect 1o species and plant

16



ATTACHMENT G

FISCAL RESOURCES

The long term fiscal resources for the selected maintenance mechanism(s) are as followed:

Grass swales are designated First Category in the SUSMP manual. As such, the mechanisms

to assure maintenance will include the requirement of ongoing and regularly scheduled
maintenance of the grass swale by the owner. As stated in the SUSMP the BMPs “take care of

themselves.”

The property owners are expected to maintain the BMPs and do so as incident of taking care of
their property.

Scourstop Rip Rap has no maintenance costs associated after installation, the pads are designed
to let grass grow through the holes and can be maintained as a regular grassy area. Details can
be found in the data sheets and installation guide.



ATTACHMENT H
CERTIFICATION SHEET

This Stormwater management Plan has been prepared under the direction of the following
Certified Professional in Storm Water Quality (CPSWQ). The CPSW(Q attests to the
technical information contained herein and the engineering data upon which
recommendations, conclusions, and decisions are based.

Mic}&el Alberson
CPSWQ # 121
CPESC #2827
CESSWI #161
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